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PROGNOSIS IN INITIAL STAGE OF DISSEMINATED 
PRIMARY DEMYELINATING DISEASE OF 
CENTRAL NERVOUS SYSTEM 


PAUL THYGESEN, M.D. 
COPENHAGEN, DENMARK 


T IS now generally supposed that the fundamental histopathologic 
changes are substantially the same in the two diseases multiple 
sclerosis and disseminated encephalomyelitis, as in other primary 
demyelinating processes. Variations described by different authors can 
probably be explained on the basis of the intensity and duration of 
the pathologic process, and possibly the age and resistance of the patient. 
The clinical manifestations, likewise, seem to be fundamentally similar, 
variations being related to the localization of the process, the consti- 
tutional makeup of the patient and the intensity of the causative factor. 
For the purely clinical purpose of this study, one is justified, never- 
theless, in preserving the term disseminated encephalomyelitis in refer- 
ring to the condition which was described by Redlich ' as characterized 
by a special type of clinical onset, to be discussed later. According 
to this author, the condition is further characterized by a favorable 
prognosis save in the rather few cases in which the patient dies during 
the acute attack (Marburg’s? acute multiple sclerosis). Although it 
is true that in some of Redlich’s cases the disease came to be recog- 
nized eventually as multiple sclerosis, these cases, at any rate, repre- 
sented a form of the disease which in the initial stage was characterized 
by certain signs differing from those of the usual multiple sclerosis. 
Insusing the term disseminated encephalomyelitis, and in compar- 
ing this condition with multiple sclerosis, I do not claim to maintain 
any separateness of the two conditions; rather, I wish only to investi- 
gate the prognostic value of keeping the designation ‘disseminated 
encephalomyelitis” to indicate a purely clinical form of the initial phase 
of the disease. All the earlier studies of multiple sclerosis and allied 
conditions have been retrospective, i.e., investigations of the disease 
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in various phases of its progress. Consequently, it seems worth while 
to follow a different plan and to observe a series of patients from 
onset of the acute phase of the disease onward for a number of years, 
trying in this way to determine the significance of the mode of onset 
and of early symptoms in the further course and prognosis of multiple 
sclerosis. 

The aims of this study are (1) to observe the occurrence and course 
of the various symptoms of disseminated primary demyelinating disease 
of the central nervous system; (2) to study the various forms of pro- 
gression of the disease; (3) to determine to what extent the diag- 
nosis of the initial phase must be changed after the lapse of several 
years, and, after an evaluation of these points; (4) to decide to what 
degree, on the basis of the main symptoms in the initial phase (the 
first year of the illness), the mode of onset, the form (remittent or 
progressive) of the course of the disease in the initial phase and the 
objective signs in this phase, as well as the age of the patient at the 
onset, one may set up criteria for differential diagnosis in the initial 
phases of these conditions and make the prognosis. 

In this material I have included only patients who were examined 
at one of the tw9 largest neurologic departments in Copenhagen not 
later than about one year after onset of the disease. (By “onset” is 
to be understood the appearance of the first manifest symptom, with- 
out regard to any preexisting retrobulbar neuritis that may have been 
present.) From eight to fifteen years later a history was taken, sup- 
plemented in most cases with objective examinations. The majority 
of the patients were followed through repeated admissions to the 
hospital. 

CRITERIA FOR INITIAL DIAGNOSIS 


The material representing the initial phase is classified under three 
heads : 

Multiple Sclerosis—With the proposed method of investigation 
(observation from the onset of the acute phase), it is necessary to estab- 
lish criteria for the early diagnosis of the disease. 

-1. Neurologic symptoms, especially those referable to the pyramidal 
tracts, in a case in which symptoms of retrobulbar neuritis have previ- 
ously been exhibited or are simultaneously manifested. 

2. Remitting symptoms predominantly due to lesions of the pyra- 
midal tracts, including tracts mediating sphincter control, when no other 
cause, such as syphilis, arteriosclerosis, anemic myelopathy or tumor, 
can be shown. 

3. Remitting paresthesias, when no other cause can be found. 

4. Symptoms referable to the pyramidal tracts (and disturbances of 
sphincter control), regardless of earlier symptoms of retrobulbar neu- 
ritis and the remitting or nonremitting character of the symptoms, when 
no other cause can be shown 
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5. Monosymptomatic forms of the disease which cannot be shown 
to be due to syphilis or arteriosclerosis and which are not associated 
with notable changes in the spinal fluid. 

(On the whole, an age of less than 18 years or of more than 45 years 
is evidence against the diagnosis of multiple sclerosis. ) 

Disseminated Encephalomyelitis—tThe clinical form, relatively well 
defined by Redlich? in 1927, is characterized by symptoms referable to 
the central nervous system indicative of the same localization of the 
basic process as in multiple sclerosis, but characterized chiefly by, or 
supplemented with, one or more of the following features: an immedi- 
ately preceding infection (which may also activate latent multiple scle- 
rosis) ; pyrexia; acute onset and rapid progression of the disease process ; 
more extensive changes in the spinal fluid; predominance of irritative 
symptoms, and more prominent symptoms of encephalitic involvement. 
As a negative criterion, preexisting retrobulbar neuritis is taken in 
support of the diagnosis of multiple sclerosis. 

Cases Under Observation—Cases were under observation that are 
difficult to group under the aforementioned two conditions but in which, 
in the initial phase, one would make the diagnosis, “probable multiple 
sclerosis or disseminated encephalomyelitis.” 


SEX AND AGE DISTRIBUTION 
The data on sex and age distribution are shown in table 1. 


TABLE 1.—Sex and Age Distribution 


Disseminated Cases 


Total Multiple Encephalo- Under 
Number Sclerosis myelitis Observation 

144 84 29 $1 
Sex 

78 53 10 15 

66 31 19 16 
Age, years 

14 8 3 3 

55 5 12 


METHOD OF STUDY 
The character of the initial phase was correlated with the further course in 
each case in the three groups. 
Initial Phase-—The character of the initial phase was expressed in terms of 
the following factors: 
(a) Previous infection or febrile prephase 
(b) Mode of onset 
Acute 
Subacute 
Insidious 
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(c) Form of course 

Intermittent, with total or partial remissions 

Persistent progression 

Form of course in initial phase defectively recorded 

Main symptoms 

Spastic paraparesis alone 

Spastic paraparesis plus symptoms referable to upper extremities 

Spastic paraparesis plus ocular symptoms 

Spastic paraparesis plus ocular symptoms and symptoms referable to 
upper extremities 

Ocular symptoms and/or symptoms involving upper extremities alone 

Other symptoms or a combination of symptoms 


(d 


~ 


2. Further Course.—The subsequent course is expressed in terms of the follow- 
ing factors: 


(a) Subsequent form of course 
Fairly stationary 
Intermittent, with total or partial remissions 
Less than two years 
Two to five years 
Five to ten years 
Over ten years 


Remittent, but duration of remissions defectively recorded 
Persistently progressive 
(b) Main symptoms (as indicated for initial phase) 
(c) Patient’s working capacity 
Fully ab‘e-bodied after eight to fifteen years 
Partially able-bodied after eight to fifteen years 
Disabled less than two years after first symptom 
Disabled (time after first symptom) 
Less than two years 
Two to five years 
Five to ten years 
Over ten years 
Working capacity defectively recorded 
(d) Mortality rate 


CHIEF OBSERVATIONS 


Multiple Sclerosis—A third of the patients with multiple sclerosis 
died within fifteen years. In more than half the patients the course 
was chronically progressive, and disablement came early (in less than 
two years). This demonstration of a predominantly progressive course 
is not in accord with general experience, that is, that multiple scle- 
rosis is characterized by an intermittent course; the result, however, is 
consistent with the observation that there is a decided correlation 
between the course of the disease in the inital phase and its subse- 
quent course. In more than 80 per cent of the cases of initially pro- 
gressive type the disease continued to progress steadily, and in more 
than one-half the cases of initially remittent type it continued to show 
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remissions, whereas the course of the disease was progressive in only 
one third of the latter. The details concerned with the working capacity 
of the patients were in accord with the course of their disease. In a 
little more than one-half the cases the multiple sclerosis had an insidious 
onset, whereas it was acute or subacute in just less than one-half. In 
about 60 per cent of the cases with an insidious onset there was a 
tendency toward chronic progression and early disablement, whereas in 
only one third of the cases with an acute or subacute onset did the 
initial phase present a progressive course. More than one third of the 
patients with an initial rapidly progressive course were wholly or partly 
disabled at the end of eight to fifteen years. 

The mortality rate was also highest among patients whose disease 
began insidiously and progressed persistently within the first year 
(43 per cent died within fifteen years). When the onset was more 
acute, 21 per cent died within the same period. 

Correlation of the main symptoms with the course of the disease 
showed, as might be anticipated, that the higher the mortality, the 
severer were the symptoms in the initial phase. 


TasLe 2.—Mortality Rate Within Fifteen Years 


Death Within 

Initial Phase 15 Years, % 
24 
Spastic paraparesis plus symptoms referable to upper extremity........... $1 
Spastic paralysis plus ocular SyMPtOMS.............cceccecccccccccccccccccees 75 


Disseminated Encephalomyelitis—Of the series of 29 patients, 
13 manifested no symptoms referable to the central nervous system 
after the first twelve to eighteen months of the disease. Five died, 
4 of them in less than a year, and rather fresh myelitic changes in 
the spinal medulla were observed in the 2 cases in which autopsy was 
performed. 

REVISION OF DIAGNOSES 


A revision after eight to fifteen years of the diagnosis made at the 
initial phase gave the following result: The initial diagnosis of “dis- 
seminated encephalomyelitis” (in Redlich’s sense of the word) could be 
maintained in only 17 of the 29 cases, and in 4 the patient died within 
the first year. In 7 cases the disease developed into a typical multiple 
sclerosis; in 4 cases it proved to be encephalitis lethargica, and in the 
last case the diagnosis was uncertain. 

A revision of the 31 cases categorized as “observation cases” in 
the initial phase gave the following result: In more than half the cases 
(19) the development of the disease was such as to warrant the desig- 
nation of multiple sclerosis (chiefly on the basis of subsequent, most 
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frequently transitory, ocular symptoms), but in many the course of 
the illness was benign, with long remissions and entire or partial preser- 
vation of the patient’s working capacity. The rest were excluded in 
the final division of the material into cases of multiple sclerosis and 


TaBLe 3.—Subjective Symptoms in Initial Phase and at Onset 


Disseminated 
Multiple Encephalo- 
Sclerosis myelitis 
(110 Cases) (17 Cases) 
Ocular symptoms (possibly transient blindness or impaired vision) 30 1 
Interval between first ocular symptom and next symptom 
0 
Ocular symptoms manifested later than other symptoms, but 
Sensory symptoms 
arest 
Pain (exclusive of headache) 
Motor symptoms (subjective) 
Paresis of upper extremities 
Paresis of lower extremities 
Paresis of upper and lower extremities..................cceceeee 16 1 
Paresis of cranial nerves (exclusive of paresis of ocular muscles) 1 0 
Instability of movements of upper extremity.................. 8 2 
Difficulties in gait (paresis and/or instability of movements of 
Miscellaneous symptoms 
Uncharacteristic ocular symptoms (flicker, ete.)................ 2s 2 
Symptoms of onset proper 
Symptoms defectively recorded or other “symptoms SEEN 8 0 


cases of disseminated encephalomyelitis. In 3 of these 12 cases 
encephalitis lethargica developed, while in 2 the symptoms made prob- 
able the diagnosis of a vascular cerebral lesion. In 1 case death 
resulted from an intercurrent disease ; this case, together with the last 6, 
could not be finally classified. 
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With this revision of the groupings in the initial phase, the material 
contains only cases of “‘verified diagnoses,” a term which must not be 
taken too literally. At onset of the disease the picture may satisfy the 
criteria set up for disseminated encephalomyelitis. If the patient 
recovers or dies in the course of a year, it is reasonable to maintain 
the diagnosis, as the clinical term “disseminated encephalomyelitis” is 
defined chiefly by the clinical course. But if the disease progresses 
during the subsequent years—with a chronic or a remittent course— 
and does not develop into some other disease, such as encephalitis 
lethargica, the designation “multiple sclerosis” will at any rate have 
practical clinical significance. On the other hand, there would be no 
point in dropping the diagnosis of multiple sclerosis in a case in which 
it was initially justified according to the criteria set up simply because 
the patient apparently recovered or his condition early became sta- 
tionary. 

SUBJECTIVE SYMPTOMS 

Subjective symptoms in the initial phase and symptoms at onset 
proper (revised diagnoses) are recorded in table 3. 

Subjective ocular symptoms were recorded in over one fourth of 
the 110 cases of multiple sclerosis; in about one half of these, symp- 
toms appeared within the first year after the disease had manifested 
itself through other symptoms. After eight to fifteen years the number 
of patients who had or had had ocular symptoms was almost doubled. 
The longest interval between the first ocular symptoms and the next 
symptom manifested was nineteen years. 

In 1 case of disseminated encephalomyelitis there were subjective 
complaints of impaired vision (objective visual acuity 6/36, and blurring 
of the disk). The course progressed to complete recovery in less than 
a year. 

In contrast to the usual statements in the current literature, sensory 
symptoms do not seem to be significant in the differential diagnosis of 
disseminated encephalomyelitis. 

The tabulation demonstrates convincingly the well known dominance 
of subjective motor symptoms in the lower extremities in cases of 
multiple sclerosis. In only 2 cases was there isolated paresis of the 
upper extremities. In cases of disseminated encephalomyelitis the 
motor symptoms showed no such dominance. The distribution did not 
differ noticeably from that of multiple sclerosis. 


In 11 of the 13 cases of multiple sclerosis in which there were speech 
disturbances the disorder was demonstrable objectively, as it was in 
2 of the 3 cases of disseminated encephalomyelitis in which the symptom 


appeared. The grave prognosis of the speech disturbances is referred 
to later. 
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There were no tremors among the patients with disseminated 
encephalomyelitis, whereas diplopia and sphincter disturbances were 
almost equally frequent in the two disease groups. Vertigo occurred 
in more than one third of the cases of multiple sclerosis, but was 
rarely of the rotatory form; to a great extent, it was undoubtedly 
associated with disturbances of vision and ataxic phenomena in the lower 
extremities. In the subsequent course of the disease the vertigo was 
less conspicuous. 

In the literature, headache is not generally indicated as a charac- 
teristic or significant symptom of multiple sclerosis. In this material, 
it was present in nearly one third of the cases at the onset, often as a 
prominent symptom. In half these cases ocular symptoms occurred 
simultaneously in one form or another, and headache was combined 
with vertigo just as often. In one third of the cases the disease seems 
to have had its onset with headache, which appears to have been the 
only symptom for a long period. 


TABLE 4.—Course of Illness 


Condition of Patient Number Per Cent 

Able-bodied and mainly symptom free after 8-15 years............... 14 13 
Partly able-bodied, with the disease mainly stationary or with total 

or partial remissions of more than 5 years..............sseeeeeee 13 12 
Disabled after a few years in a course characterized by brief 

25 23 
Disabled som yn. — phase, with the disease showing mainly a 

Died within 15 genes “(halt of the patients in less than 5 years)...... 31 28 


Headache and vertigo were no more frequent with disseminated 
encephalomyelitis than with multiple sclerosis, whereas psychic dis- 
turbances and “other symptoms” (chiefly pyrexia, nausea and vomit- 
ing) were more frequent. 

Surprisingly, sensory disturbances were found to be more frequent 
than ocular symptoms as the first sign in multiple sclerosis. 

Paresis of the ocular muscles and sphincter disturbances especially 
showed a tendency to remission. Pareses of the extremities rarely 
showed such a complete remission. Apparently, the sensory phenomena 
became less prominent in the later course of multiple sclerosis. Speech 
disturbances showed little, or no, tendency to improve in this disease, 
whereas they subsided completely in 3 of the cases of disseminated 
encephalomyelitis. 


COURSE AND PROGNOSIS 
The 110 cases of “verified” multiple sclerosis are analyzed accord- 
ing to the course of the illness. 


For these “verified” cases of multiple sclerosis the character of the 
initial phase, expressed by the mode of onset and the course of disease 
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in the first year, is correlated with the more extreme degrees of dis- 
ability. 

Consideration of the influence of the main symptoms on the course 
of the disease in the “verified” cases of multiple sclerosis shows that 
the prognosis is graver when it is based on an initially disseminated 
process, especially when, in addition to other symptoms, there are 
ocular symptoms. The material for disseminated encephalomyelitis, 
after revision of the diagnoses, is too small to justify one in any statis- 
tical conclusions. 


RELATION OF OBJECTIVE SYMPTOMS TO PROGNOSIS 


At first examination of the patient at the special neurologic depart- 
ment (not more than a year after manifestation of the disease) the 
objective symptoms were correlated with the five prognostic groups. 
I shall single out only one or two features. 


TaBLe 5.—Character of Initial Phase Correlated with Extreme Degrees of Disability 


Patients Patients Disabled 
Wholly or Partly in Less Than 
Able-Bodied 2 Years or Died 
After815 Years Within 15 Years 
A. 


Number Per Cent. Number Per Cent 


3 6 49 94 
Course in first year 
18 37 31 63 
Steadily progressive (42). 


1 2 41 98 


Records deficient (19)..... 


Only a part of the various subjective symptoms, especially the 
pareses and the sensory disturbances, were objectively demonstrable. 
In particular, it is a striking fact that the subjective sensation of 
reduced strength in the legs could be demonstrated in only one-half the 
patients who complained of it. On the other hand, hyperreflexia was 
observed in more patients than those who complained of disordered gait, 
and in a similar number there were ataxic or spastic gait and a positive 
Babinski sign. 

Demonstrable impairment of vision was recorded in ail degrees up 
to total blindness in 3 cases of disseminated encephalomyelitis, in all 
of which recovery was complete, and in 44 cases of multiple sclerosis. 
Of 85 cases of multiple sclerosis in which ophthalmoscopic studies were 
made, temporal atrophy was found in about one fourth; this phenome- 


non was not demonstrated in any of the cases of disseminated enceph- 
alomyelitis. 


Impaired vision in the initial phase seems to be a bad prognostic 
sign in multiple sclerosis. About three fourths of the patients who died 
had this symptom in the initial phase, but only about a third of those 
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who were wholly or partly able-bodied after eight to fifteen years had 
reduced vision. 

Of Charcot’s * original triad of symptoms of multiple sclerosis, two 
of the components, disturbance of speech and tremor, were found to 
be present in a small number, 10 and 13 per cent, respectively, of cases 
in the first phase of the disease, whereas nystagmus was recorded in 
40 per cent. 

When the manifestations of disturbance in coordination (ataxia of 
the extremities, impaired deep sensation, speech disorders, nystagmus, 
intention tremor, the Romberg sign and ataxic gait) were considered 
as a whole, they had a distinctly grave prognostic significance. This 
does not apply to nystagmus as an individual phenomenon, whereas 
speech incoordination, occurring in a relatively small number of our 


TaBLe 6.—Relation of Age to Prognosis in Cases of Disseminated Primary 
Demyelinating Disease of the Central Nervous System 


Age at Onset, Years 


Under 20 20-30 30-40 Over 40 
10 44 40 16 


Patient’s working capacity 
Wholly able-bodied after 8-15 years................. 
Partly able-bodied after 8-15 years.................. 
Disabled in less than 2 years after first symptom.. 
Disabled 2-5 years after first symptom.............. 
Disabled 5-10 years after first symptom............. 


Patient died, time after first symptom 


t 


Q-10 
wooo 


cases, carried a poor prognosis. Nor did disturbance of speech share 
the somewhat decided tendency of the other symptoms to subside. 

In only 9 cases of the 110 cases of verified multiple sclerosis, and 
in 6 of 17 cases of disseminated encephalomyelitis, was there any 
record of earlier infection or febrile initial phase; this observation sug- 
gests that in some cases the infection merely activated a latent process, 
which later developed into multiple sclerosis. 


RELATION OF AGE TO PROGNOSIS 


The age distribution confirms the predominance of onset in the 
third and fourth decades of life found in all earlier series. In my 
material, the youngest patient was 14 years old at the onset of the 
disease. There is also confirmation of the well known unfavorable sig- 
nificance of early symptoms in the prognosis. 


3. Charcot, J. M.: Legons sur les maladies du systéme nerveux, Paris, A. 
Delahaye & Lecrosnier, 1886, p. 189. 
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The 2 patients under 20 years who were able-bodied eight to fif- 
teen years after the first symptoms were originally classified as 
“observation cases’ on account of an uncharacteristic monosympto- 
matic or oligosymptomatic initial phase, but later were included with 
the cases of multiple sclerosis because of transient visual impairment. 


SPINAL FLUID 

An attempt was made to correlate the symptoms referable to the 
spinal fluid with the prognosis in the two diseases. The changes in 
the spinal fluid are somewhat more extensive in disseminated enceph- 
alomyelitis than in multiple sclerosis, especially with regard to the 
protein values, the highest of which were observed for 2 patients with 
disseminated encephalomyelitis who died. On the other hand, a com- 
pletely normal spinal fluid was found in the third patient who died, and 
for the fourth the values were only slightly increased. The cell counts 
did not differ materially for the two diseases; on the whole, no con- 
clusions as to differential diagnosis or prognosis could be drawn from 
the cell counts. The relative increase in globulin in proportion to 
total protein in cases of multiple sclerosis pointed out by various authors 
was only slight in this material. 


SUMMARY AND CONCLUSION 


Differential Diagnosis of Multiple Sclerosis and Disseminated 
Encephalomyelitis in the Initial Phase —The history of previous infec- 
tion or a febrile prephase is no doubt in favor of the diagnosis of 
disseminated encephalomyelitis, but such a history was by no means 
common in this material (in about a third of the cases), and 
not uncommonly was seen to activate a latent multiple sclerosis. 
A really insidious mode of onset was not observed in the cases of 
disseminated encephalomyelitis. Multiple sclerosis was as likely to 
have an insidious as an acute or a subacute onset. The course of dis- 
seminated encephalomyelitis generally progressed rapidly toward the 
termination, whereas the course of multiple sclerosis was as often 
remittent as persistently progressive in the initial phase. All in all, 
the severity of symptoms was greatest in disseminated encephalomye- 
litis, and a monosymptomatic or an oligosymptomatic form was much 
rarer than in multiple sclerosis. 


Ocular symptoms, in the form of reduced strength of vision, some- 
times accompanied with objectively demonstrable disturbance of the 
field, but not with temporal atrophy of the disk, sometimes occurred in 
the cases of disseminated encephalomyelitis, but much more rarely than 
in cases of multiple sclerosis, and apparently not as a forerunner of other 
manifestations of the disease, but simultaneously with them. 
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A predominance of disturbances of sensibility is hardly indicative 
of disseminated encephalomyelitis, but such symptoms, together with 
headache and vertigo, are the most frequent symptoms at the onset 
proper ; it is not at all uncommon, however, to observe the same symp- 
toms in cases of incipient multiple sclerosis. 

Except for pareses of the cerebral nerves, which are more frequent 
with disseminated encephalomyelitis than with multiple sclerosis, an 
initial predominance of motor symptoms suggests multiple sclerosis ; 
but if these pareses are acute and massive at their onset, especially 
in patients of the higher age groups, and are accompanied with other 
manifestations of disseminated lesions of the central nervous system, 
the probable diagnosis is an encephalomyelitic process. 

An acute and massive onset seems to be accompanied with the most 
pronounced changes in the spinal fluid in the form of high protein 
values, and the course may terminate fatally. Otherwise, analysis of 
the spinal fluid does not seem to be of any great value in the differential 
diagnosis of the two diseases. A relative increase in globulin in relation 
to the total protein may indicate multiple sclerosis. In two thirds 
of the cases the diagnosis of disseminated encephalomyelitis made 
in the initial phase on the basis of criteria outlined at the beginning 
of this article could be maintained. In about a fourth of the 
cases in which the criteria were satisfied, the process developed 
into multiple sclerosis without its being possible afterward to demon- 
strate deviations from the cases of disseminated encephalomyelitis with 
regard to mode of onset, form of the course and symptoms in the 
initial phase. In some cases encephalitis lethargica began with a pic- 
ture of disseminated encephalomyelitic process. 


It is now evident that the “disseminated encephalomyelitis” in this 
material was in some instances at least the acute phase of a multiple 
sclerosis which developed later. It seems, however, that one is justi- 
fied in maintaining this term for clinical use, even if future studies 
should reveal a cause identical with that for multiple sclerosis. The 
term designates a special mode of onset of a disseminated disease of 
the central nervous system and carries with it the possibility of a 
more favorable prognosis than that for multiple sclerosis in general. 


An attempt at classification of disseminated primary demyelinating 
diseases on the basis of clinical manifestations alone is unsatisfactory, 
even as a classification based solely on the histologic changes would 
be misleading, the “poor old nervous system having only a very few 
ways to react” (Wilson). It would probably be appropriate to provide 
this interpretation of “disseminated encephalomyelitis” with another 
designation. 
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Ferraro‘ stated as his preference the definition “sporadic cases of 
primary demyelinating processes with patchy distribution of lesions, 
acute or subacute form”’—in contrast with the “chronic form” as a 
designation for the classic type of multiple sclerosis. 

Prognosis of Multiple Sclerosis and Possibility of Drawing Prog- 
nostic Conclusions in Initial Phase—In 13 per cent of the cases in 
the present series the patient was practically or completely free from 
symptoms or was fully able-bodied after eight to fifteen years. In 
12 per cent the course was characterized by long remissions, or the 
condition became stationary at an early stage, so that the patient was 
partly capable, at any rate, of working after eight to fifteen years. Thus, 
the disease was benign in its course in one fourth of the cases.* 

In the other cases the disease followed the familiar course, marked 
by persistent progression or relatively brief, and usually partial, remis- 
sions. Over one fourth of the patients died within fifteen years after 
onset of the first symptom—one-half of these in less than five years. 
When the disease had a favorable course, it had almost exclusively 
an acute or subacute onset and followed a totally or a partially remittent 
course within the first year. On the other hand, the same mode of 
onset and initial course were observed in fully one half of the cases 
with a serious prognosis. In practically all the cases characterized 
by an insidious onset and steady progression within the first year the 
disease proved to have an unfavorable course. 

In general, multiple sclerosis is disposed to select the form of its 
course from the onset. In the great majority of forms with a mono- 
symptomatic or an oligosymptomatic onset the prognosis is favorable : 
on the whole, the prognosis is much more dependent on the spread of 
the basic process in the central nervous system than on the intensity 
of the various symptoms. 

The prognosis seems to be worse when early ocular symptoms are 
associated with other manifestations and when the initial phase is char- 
acterized by disturbances of coordination of various origins, especially 
tremor and incoordination of speech. Nystagmus, on the contrary, 
occurring as an isolated phenomenon, cannot be credited with prognos- 
tic significance. 

The spinal fluid provides no prognostic indications. 

The course of the disease is distinctly more benign in persons 
of the higher age groups. 

Rigshospital. 


4. Ferraro, A.: Primary Demyelinating Processes of the Central Nervous 
System, Arch. Neurol. & Psychiat. 37:1100 (May) 1937. 

5. This percentage would, of course, be increased if the cases of “disseminated 
encephalomyelitis” in this material were included. 
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HE DIAGNOSIS and treatment of cerebral abscess have been 

subjects of discussion during recent years. Methods of exact 
focal diagnosis and detection of multiple abscesses have been lacking. 
The variety of the therapeutic methods is indicative of the unsatisfac- 
tory results obtained in the past. 

In 1926 Dandy* recommended a conservative procedure in the 
treatment of chronic abscess of the brain and maintained that many 
patients died not of the abscess, but as a result of too active therapy. 
In Dandy’s opinion, the acute cerebral abscess is unsuitable for surgical 
intervention. During the last several years, most neurosurgical clinics 
have adhered to the therapeutic principles established by Vincent and 
his associates * in 1937. Pennybacker,® using this method, reported his 
results in 50 cases of cerebral abscess. 

Most otolaryngologists have been in favor of drainage of the abscess 
cavity, but the methods of approach to the abscess have differed sub- 
stantially from one clinic to another. LeMaitre,* in 1929, described 
the insertion of a thin, soft rubber tube into the abscess through a 


From the Department of Neurology, G. H. Monrad-Krohn, M.D., Director; 
and the Department of Otolaryngology, O. Opheim, M.D., Director, University 
Clinic, Oslo, Norway. 
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1937. Vincent, C.; David, M., and Askanasy, H.: Sur une méthode de traitement des 
abcés subaigus et chroniques des hémisphéres cérébraux: Large décompression, 
puis ablation en masse sans drainage, on ablation en masse, sans drainage, J. de 
chir. 49:1, 1937. 
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small incision in the dura. In one or two days the adhesions between 
dura and cortex are firm and the tube is changed daily, the gage being 
increased gradually up to 6 or 7 mm. A more radical procedure was 
suggested by King * in 1924 and 1936. He removed the external part 
of the wall of the abscess and the overlying brain tissue, thus “unroof- 
ing” the cavity. 

It is important to distinguish between the thoracogenic abscess of 
the brain and cerebral abscesses of other origin (Pennybacker *), the 
former being often a terminal complication of a septicopyemic infection. 
In only 1 of Pennybacker’s 12 cases of thoracogenic abscess did the 
patient survive. 

The problem of localization of the abscess has been attacked in vari- 
ous ways. Neurologic examination, pneumoencephalography and 
cerebral puncture may fail to give the exact focal diagnosis. Cerebral 
angiography has only rarely been used. Pennybacker stated that he 
found interpretation of the angiograms difficult, and he also asserted 
that cerebral angiography, which he performed through exposure of 
the carotid artery, cannot be repeated so easily as ventriculography. 

The purpose of this paper is, first, to demonstrate the value of 
percutaneous cerebral angiography iodopyracet injection U. S. P. 
(diodrast®) in the differential diagnosis and the postoperative control 
of abscess of the brain, and second, to present a relatively conservative 
procedure in the treatment of this disease, applicable both to the acute 
and to the chronic stage, and based in part on Dandy’s principles. 
Emphasis is also laid on the value of close cooperation between the 
neurosurgeon and the otolaryngologist. 


REPORT OF CASES 


The cases are those of 8 patients admitted to the departments of 
neurology and otolaryngology of the University Clinic in Oslo, Norway, 
from April 1946 to April 1947. 


Case 1—T. N., a male aged 40, had been treated since January 1946 in a 
hospital near Oslo for pleural empyema. Two months after onset of the pulmonary 
disease, right hemiplegia developed, and he was transferred to the department 
of neurology on April 16, 1946. 

Examination revealed spastic hemiplegia of the right side and homolateral 
weakness of the face. Sensation, including all modalities, was impaired over the 
entire right side of the body. Signs of increased intracranial pressure were 
not present. Percutaneous cerebral angiographic study revealed an expanding 
lesion in the left parietal region, probably a deep-seated abscess. 

That same day a burr hole was made in each occipital region. A ventriculo- 
graphic examination performed through the right burr hole gave only con- 
firmatory evidence of the expanding process. The intraventricular pressure was 


5. King, J. E. J.: Brain Abscess, Ann. Surg. 103:647, 1936. 
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increased. The lumbar cerebrospinal fluid showed moderately increased proteins 
with a normal cell count. Treatment with penicillin was started, in part intra- 
thecally, by lumbar puncture, and in part intramuscularly. Sulfadiazine was also 
given by mouth. A week later, a slight swelling of the optic disks was noted, 
and the patient complained of headache and began to vomit. The next day 


Fig. 1 (case 1).—A, lateral view, showing depression of the posterior part 
of the middle cerebral artery and of the posterior cerebral artery; B, colloidal 
suspension of thorium dioxide (thorotrast®) in the abscess cavity. 


(April 25) the abscess was punctured through the burr hole previously made in 
the left parieto-occipital region. After aspiration of 25 cc. of pus, which contained 
hemolytic streptococci, 15,000 units of penicillin and 2 cc. of a colloidal suspen- 
sion of thorium dioxide (thorotrast®) were injected into the cavity (fig. 1B). 
On recurrence of his symptoms a week later, another puncture was made and 
33 ce. of pus was removed. There was still growth of hemolytic streptococci, 
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and 20,000 units of penicillin was injected into the abscess cavity. That same day 
the patient moved his right hand. The intrathecal injections of penicillin into the 
spinal subarachnoid space were then discontinued. A third aspiration was 
necessary several days later, but the pus had then changed into a_ brownish, 
thin fluid, which on bacteriologic examination proved to be sterile. The patient’s 
condition improved steadily, and all medication was withdrawn. 

His pulmonary condition, however, required several surgical treatments during 
the following summer months. He had been at his home for six months, walking 
around with the aid of a stick, when, in November 1946, symptoms of meningitis 
developed. He was again admitted to the neurologic department, where he made 
a temporary recovery after the administration of antibiotics, but in January 
1947 he became drowsy and confused. A percutaneous cerebral angiographic 
study still showed displacement of the arteries, but it was less pronounced 


Fig. 2 (case 1).—Sections of the brain showing scar formation from old 
abscess (arrows) and a large abscess in the left temporal lobe, with rupture into the 
temporal horn. 


than in April 1946. Puncture in the region of the previous abscess revealed 
no pus. The patient died the following day. 


Necropsy.—A scar, the result of the previous abscess, was observed in the 
left parietal lobe. In the left temporal lobe, another, recent, abscess had ruptured 
into the temporal horn of the left lateral ventricle. There was also extensive 
meningitis, and the right lung showed scar formation, which followed an abscess 
with massive pleural adhesions. 


Summary.—A thoracogenic abscess of the brain was localized by 
percutaneous cerebral angiography and later by ventriculography. 


Intensive treatment with penicillin and sulfadiazine combined with 
puncture of the abscess and aspiration of pus, gave a good temporary 
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remission. His pulmonary disease continued, and cerebral symptoms 
again developed. He died of another cerebral abscess, with rupture 
into the lateral ventricle and meningitis. 


Fig. 3 (case 2).—A, anteroposterior arteriogram, showing dislocation of the 
anterior cerebral artery to the left and elevation of the sylvian group of vessels. 
B, normal arteriogram, anteroposterior view. 


Case 2—I. J., a woman aged 40, two weeks after mastoidectomy on the 
right side complained of headache and, during the next three weeks, of dizziness, 


nausea and vomiting. She was admitted to the neurologic department on April 
26, 1946. 
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Examination revealed bilateral papilledema but no other notable changes in 
the nervous system. She was transferred to the otolaryngologic department, 
where reexploration was made through the old mastoidectomy wound. The 
right temporal lobe was punctured, and 12 cc. of pus, containing Hemophilus 
influenzae (Pfeiffer’s bacillus) was aspirated. A thin rubber tube was inserted 
into the cavity, and treatment with penicillin and sulfathiazole was given for 
several days. After removal of the drain, the patient remained mentally slow, 
and increased swelling of the optic disks was noted. The cerebrospinal fluid 


Fig. 4 (case 3).—A, anteroposterior arteriogram, showing marked deviation 
of the anterior cerebral artery to the right; B and C, arteriograms taken six 
days after A, showing greater dislocation of the anterior cerebral artery. Thoro- 
trast® (colloidal thorium dioxide) lies in the abscess cavity. 


was normal. Owing to sudden blurring of her vision, a percutaneous cerebral 
angiographic examination was performed on June 3. The anterior cerebral 
artery showed a pronounced dislocation to the left, and the sylvian group of 
vessels was elevated (fig. 3 A). 

The patient was referred to the neurologic department, where a puncture of 
the temporal lobe, through a subtemporal burr hole, was unsuccessful in emptying 
the abscess. In addition to the intramuscular administration of penicillin, intra- 
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the arteriogram, a burr hole was made in the left parietal region on the following 
day. A subcortical abscess, with 40 cc. of pus, containing pneumococci, was 
evacuated by aspiration; a tiny rubber drain was left in the cavity, because 
of the superficial localization. Treatment with penicillin and sulfadiazine was 
carried out. The abscess was sterile on June 20, and the drain was removed 
six days later. When discharged, on July 11, she was able to walk and had 
considerable strength in her right hand. A month later she was admitted for 
control observation. A percutaneous angiographic study, performed with pento- 
thal® anesthesia, showed a normal course of the cerebral arteries. Because oi 
movement during the exposure, the films are not suitable for reproduction. 
Clinical control a year later revealed that she had finished school, with average 
results, but that she used her left hand for writing. No convulsive seizures had 
occurred. 


_ Fig. 6 (case 4).—Anteroposterior arteriogram, showing pronounced dislocation 
of the anterior cerebral artery to the right. A vascularized area outlines area 
of the abscess in the parietal region. 


Summary.—In a 13 year old girl, an abscess of the left parietal lobe 
followed mastoiditis. After angiographic localization, the abscess was 
emptied and treated with local application of penicillin and systemic 
administration of penicillin and sulfadiazine. Improvement was rapid. 


Case 5.—S. B., a woman aged 41, had a five months’ history of headaches and 
mental symptoms, following a boil on the chin in September 1945. On her first 
admission to the neurologic department, in January 1946, there were signs of 
an expanding lesion in the right cerebral hemisphere, but she refused to have 
treatment, and her family requested her discharge. She was readmitted in poor 
condition on Oct. 17, 1946. 

Examination revealed bilateral papilledema and left hemiparesis. Percutan- 
eous cerebral angiographic study showed an expanding process, probably an 
abscess or a cyst, in the right temporal lobe. 
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After the angiographic procedure, the abscess was punctured through a sub- 
temporal burr hole, and 25 cc. of pus, containing a growth of Staph. aureus, was 
aspirated. Penicillin and 1 cc. of a colloidal suspension of thorium dioxide were 
injected into the cavity. Intrathecal treatment with penicillin was given, together 
with intramuscular injections of penicillin and administration of sulfadiazine by 
mouth. Another aspiration, a week later, was complicated by a hemorrhage into the 
abscess cavity. The control angiogram showed increase in the expanding lesion; 
the abscess was again punctured, and 10 cc. of dark blood was removed. After 


ae a (case 5).—Anteroposterior and lateral arteriograms, with arrows 
indicating direction of dislocation, due to a large intratemporal expanding lesion 
(abscess). 


this procedure, both the clinical and the angiographic picture showed rapid 
improvement. She was discharged on November 30, without any motor defect in 
her left side. 


Summary.—tThis chronic abscess of the brain was treated by the 
usual methods, but on one occasion the puncture was complicated by 
a small intracerebral hemorrhage, with temporary recurrence of her 
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symptoms. After repeated angiographic control, the patient was dis- 
charged in good health. 


Case 6.—R. H., a youth aged 18, previous to admission, had been operated 
on for a cholesteatoma of the left ear, with sinus thrombosis. Ten c_ys after- 
ward, he became dizzy and nauseated and nystagmus to the left was observed. He 
was admitted to the otolaryngologic department on Sept. 18, 1946. 


Fig. 8 (case 7).—A, depression and posterior dislocation of the carotid siphon 
and middle cerebral artery; dislocation posteriorly of the anterior cerebral artery; 
frontal abscess. B, air in the cavity of the frontal abscess. 


Examination showed signs of a lesion of the left cerebellar hemisphere. The 
cell count of the spinal fluid was 5 per cubic millimeter. Reoperation, with puncture 
of the left cerebellar hemisphere through the exposed dura, was carried out, and 
20 cc. of fetid pus was removed by aspiration of 100,000 units of penicillin and 
2 cc. of a colloidal suspension of thorium dioxide were injected into the abscess 
cavity. The organism was a gram-negative pasteurella. Another aspiration, 
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four days later, resulted in only 1 cc. of sterile pus. Penicillin had been given 
intrathecally and intramuscularly, with sulfadiazine by mouth. The cerebellar 
signs disappeared in ten days. 

A retrograde vertebral angiogram showed no filling, and the carotid angiogram 
was essenually normal. The patient was discharged on November 2. Three months 
later, examination showed a normal neurologic status, and the patient had no 
complaints. 


Summary.—An abscess of the left cerebellar hemisphere, due to 
otitis, was successfully treated by puncture and administration of 
antibiotics. 


Fig. 9 (case 7).—Large abscess in the right frontal lobe. 


Case 7.—O. M., a woman aged 24, was admitted to the neurologic department 
on Feb. 21, 1947, in very poor condition. For the past month following acute 
maxillary sinusitis, there had been signs of an intracranial expanding lesion. 

The patient was drowsy, with signs of meningitis, papilledema and spastic 
hemiparesis of the left side. The pineal gland was displaced to the left. A percu- 
taneous cerebral aniographic study revealed an expanding process in the right 
frontal lobe, probably an abscess (fig. 8 A). 

Through a burr hole in the frontal region, 35 cc. of pus was removed by 
puncture. Bacteriologic examination showed hemolytic streptococci. Penicillin 
was injected into the abscess cavity. Instead of thorium dioxide, 10 cc. of air 
was used as a contrast medium for outlining the cavity (fig. 8 B). 
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Penicillin was injected intramuscularly, and sulfadiazine was given by mouth. 
Temporary improvement was observed but anuria developed, and the patient 
died three days after admission. 


Necropsy.—The diagnosis was pansinusitis with destruction of the cribriform 
plate, local meningitis and abscess in the right frontal lobe (fig 9). 


Summary.—The patient was in a very poor condition on admission. 
The percutaneous cerebral angiographic examination confirmed the 


Fig. 10 (case 8).—Anteroposterior and lateral views, showing a fronto- 
parietal abscess. 


clinical diagnosis of a cerebral abscess of the frontal lobe. The usual 
treatment, with local administration of penicillin, was begun. As a 
contrast medium, air was injected into the cavity, instead of thorium 
dioxide. The patient died three days after admission of a renal compli- 
cation, possibly due to the sulfadiazine. 
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Case 8—J. U., a man aged 64, in December 1946 had an acute attack of fever 
and headaches, followed by pulmonary symptoms, which were treated as pneu- 
monia. Early in January 1947 he had three convulsive seizures, without loss 
of consciousness, but with subsequent left hemiplegia. Two weeks later he was 
admitted to a hospital outside Oslo. Examination of the spinal fluid revealed 
230 cells per cubic millimeter. Percutaneous cerebral angiographic examination 
revealed an expanding lesion in the right parietal region. He was transferred 
to the neurologic department on March 13. 

Examination revealed hemiplegia and hemihypesthesia of the left side of 
the body. His general condition was poor. The percutaneous cerebral angio- 
graphic study confirmed the clinical diagnosis of an abscess in the right parietal lobe. 

The first attempt to empty the abscess by puncture was unsuccessful. Another 
puncture made a few days later resulted in aspiration of pus from a deep-seated 
abscess. Bacteriologic examination revealed a growth of Staph. aureus. Peni- 
cillin was injected into the cavity and was also given intramuscularly. A third 
puncture was made, with aspiration of 10 cc. of pus. The patient’s condition 
improved rapidly, and he was sent back to the local hospital, without any signs 
of an intracranial lesion. He died, later, of his pulmonary disease, probably an 
abscess of the lung. Necropsy was not performed. 


Summary.—Two weeks after onset of pulmonary symptoms, and 
subsequent to convulsive attacks, left hemiplegia developed. The 
cerebral abscess was localized by percutaneous cerebral angiographic 
procedure, and the pus was evacuated by aspiration through a burr 
hole. Local and systemic administration of penicillin resulted in cure 
of the cerebral disease. He died later of his pulmonary disease. Autopsy 
was not performed. 

COMMENT 


Of 8 cases of cerebral abscess reported from the Oslo University 
Clinic, the localization was supratentorial in 7 and cerebellar in 1 
(case 6). In 2 cases (1 and 8) the abscesses were thoracogenic ; 
in 3 cases (2, 4 and 6) they were of otitic origin; in 2 cases (3 and 7) 
they developed from sinusitis, and in 1 case the abscess followed a 
cutaneous boil. In cases 1, 3, and 5 the abscesses were multiple. Three 
patients, among them both patients with thoracogenic abscesses, died, 
but 1 of the latter probably died of the pulmonary disease. All the 
patients, with 1 exception, were young persons. 


DIAGNOSIS 

The case history and the combined neurologic and otolaryngologic 
examinations will always give the basic framework for the diagnosis 
of a cerebral abscess. The importance of close cooperation of the neur- 
ologist, the neurosurgeon and the otolaryngologist can hardly be over- 
estimated ; but it is still necessary to stress this point. 

In the plain roentgenograms of the skull, particular attention is 
paid to dislocations of a calcified pineal body (Fray,® 1936). Pathologic 


6. Fray, W.: A Study of the Effect of Skull Rotation on Roentgenological 
Measurements of the Pineal Gland, Radiology 27:433, 1936. 
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processes in the temporal bone or in the nasal sinuses may aid in the 
diagnosis. Ifa cerebral abscess is suspected, roentgenographic examina- 
tion of the chest should always be carried out. 

We do not use encephalography in cases in which cerebral abscess 
is suspected. If ventriculography is employed, the burr holes must 
be placed at a certain distance from the infected area to avoid con- 
tamination of the ventricles. Aspiration during the insertion of the 
needle into the brain should always be observed. 

The percutaneous cerebral angiographic procedure is at present 
the main diagnostic aid in cases of cerebral abscess. The method is 
harmless and permits the exact localization of the expanding lesion. The 
dislocated vessels, outlining an avascular, or poorly vascularized, area, 
without pathologically altered vessels are characteristic of either an 
abscess or a cyst. The percutaneous procedure permits repeated exami- 
nations. The enlargement or the decrease in size of the expanding 
lesion may thus be visualized. Because of the slight inconvenience to 
the patient, we sometimes make this examination on ambulatory out- 
patients. One of the objections to the angiographic method has been 
the difficulty in interpretation of the arteriograms; but this objection 
is no longer valid. The differential diagnosis of extracerebral and intra- 
cerebral traumatic hematomas is another field in which the percutaneous 
cerebral angiographic procedure is of great importance (Kristiansen,’ 
1948). The technical procedure of cerebral angiography was described 
by Kristiansen * in 1947 and by Engeset and Kristiansen ® in 1948. 


THERAPY 


In spite of the introduction of penicillin therapy, most neurosurgical 
clinics are still in favor of active surgical intervention in treatment of 
abscess of the brain. Vincent’s method is relatively radical, and 
LeBeau’s procedure *° is extremely radical. 

As described in the case histories, we use a rather conservative 
method, consisting in systemic treatment with penicillin and sulfa- 
diazine, puncture of the abscess and aspiration of pus and local injec- 
tion of penicillin into the abscess cavity. This procedure leaves a sterile 
encapsulated cyst or a glial scar. 

There is a possibility of later development of epilepsy, but epilepsy 
is also seen after complete removal of a cerebral abscess. If epileptic 


7. Kristiansen, K.: Cerebral Angiography in the Diagnosis of Intracranial 
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seizures should appear, the question of operative intervention should 
be considered at that stage, and only after the patient has been on anti- 
convulsive treatment for a certain length of time. 

The intramuscular injections of penicillin and the sulfadiazine 
medication are given as early as possible. The abscess is then localized 
exactly by percutaneous angiography with iodopyracet injection. A 
burr hole is made in the appropriate region of the skull. The meninges 
along the edges of the hole are coagulated to secure adhesions and this 
prevent spread of infection in the subarachnoid space. An ordinary brain 
needle is inserted into the abscess; pus is aspirated, and then 20,000 or 
more units of penicillin is injected into the abscess cavity. We have also 
injected a small amount of colloidal thorium dioxide, or, in our later 
cases, a little air, to obtain roentgenologic evidence of the size and 
form of the cavity. The wound is usually closed completely without 
drainage except in the case of superficial abscesses, in which we have 
left a thin rubber drain, to be removed after several days. The pus is 
sent for bacteriologic examination. In the case of more chronic 
abscesses, the capsule may be impermeable to a blunt brain cannula, and 
a sharp needle must be used. Care must be taken not to start bleeding 
from damaged vessels (case 5). After evacuation of the pus, a spinal 
puncture is performed and 10,000 units of penicillin injected into the 
subarachnoid space. If necessary, this injection is repeated daily. 
Percutaneous cerebral angiographic controls at intervals are of great 
assistance, and sometimes give information that could not be obtained 
by other methods. The follow-up control also includes angiographic 
studies. Phenobarbital is given, always, for at least a year after the 
patient’s discharge from the hospital. 

The treatment here outlined should be started as early as possible. 
The residual damage to the brain tissue is thus restricted to a minimum. 
In some cases, we have injected colloidal thorium dioxide into the 
abscess cavity as an aid in visualization of the size and shape of the 
lesion, as suggested by Freeman and Schoenfeld in 1939 (Kahn **). 
During the last year, we have used air instead of thorium dioxide as a 
contrast medium in the abscess. The combination of cerebral angio- 
graphy with injection of air into the cavity after evacuation of pus is, 
at present, the most satisfactory method of localization of cerebral 
abscess. 

SUMMARY AND CONCLUSIONS 


Treatment of a cerebral abscess should begin as early as possible. 


Primary and secondary multiplicity of a cerebral abscess must be kept 
in mind. 


11. Kahn, E. B.: Treatment of Encapsulated Abscess of the Brain, Arch. 
Neurol. & Psychiat. 41:158 (Jan.) 1939. 
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A detailed history and exact neurologic and clinical examinations are 
the fundamentals in diagnosis. Close cooperation of neurologist, neuro- 
surgeon and otolaryngologist is of importance. 

Percutaneous cerebral angiography, with iodopyracet injection 
U.S.P. (diodrast®) is the chief diagnostic auxiliary in obtaining an exact 
focal diagnosis. Injection of air into the abscess cavity gives further 
evidence of the shape and size of the abscess. Repeated percutaneous 
angiographic examinations during the course of the illness allow a close 
observation of the progress or the regression of the intracerebral expand- 
ing lesion. 

The treatment of cerebral abscess involves puncture and aspiration, 
local treatment with penicillin and systemic medication with penicillin 
and sulfadiazine. 

If epilepsy should develop in the subsequent months or years, we 
shall try to control the attacks by medication. If this fails, operative 
treatment of the epilepsy will be considered. 


University Clinic, Rikshospitalet (Dr. Fabritius and Dr. Frdvig). 
Ullevaal Hospital, Avdeling 3 (Dr. Kristiansen). 


PRESENILE SCLEROSIS (ALZHEIMER’S DISEASE) WITH FEATURES 
RESEMBLING PICK’S DISEASE 


LOUIS BERLIN, M.D. 
TOPEKA, KANSAS 


LTHOUGH presenile sclerosis (Alzheimer’s disease) has relatively 
well defined clinical and pathoanatomic characteristics, there may 
be significant variations in both these aspects of the disease. The usual 
clinical course is marked by progressive intellectual deterioration and 
personality changes which develop in the presenium. Occasionally, 
however, the disease may begin in adolescence * and manifest localizing 
neurologic signs,” aphasia * and convulsions.* The pathoanatomic fea- 
tures may also vary from case to case. The usual gross change is a 
diffuse atrophy of the cerebral cortex, and the microscopic picture is one 
of depletion of the cytoarchitecture, the presence of senile plaques and 
neurofibrillary degeneration of the neurons. In some instances instead 
of diffuse atrophy, there may occur areas of focal atrophy, resembling 
those of Pick’s disease,® in association with otherwise typical histologic 
changes of presenile sclerosis. There is also considerable latitude in the 
relative concentration and distribution of the plaques and neurofibrillary 
changes. Though these findings are unusual, they have been accepted 
as variants of Alzheimer’s disease, and they indicate the diversified 
features of this presenile degeneration. 
In this paper, I shall describe the presence of cellular changes 
heretofore considered absent in presenile sclerosis. The cases to be 
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presented fulfil the diagnostic requirements of that morbid entity in 
that they present numerous senile plaques and neurofibrillary changes, 
but they are unique in that, in addition to the typical featutes of pre- 
senile sclerosis and focal atrophies, there are extensive areas in the 
cortex containing swollen, “inflated” cells considered highly character- 
istic of Pick’s disease. 

REPORT OF CASES 


Case 1.—O. B., a white man, was admitted to Traverse City State Hospital 
at the age of 54 because of progressive loss of memory, delusional ideas and rages, 
all of which started eight years prior to his admission. 


Family History.—The patient’s birth and early physical development had been 
normal. He was intellectually retarded, and, although he attained the fourth grade 
at the age of 15, he never learned to read. He was quick tempered and poorly 
disciplined, and as he grew older he displayed uncontrollable rages. He was never 
successful in any occupation. At the age of 24 he married a girl of 20 who was of 
dull intelligence. They had ten children, all of whom were intellectually defective. 
The oldest child reached the fifth grade at the age of 15, was confined to a vocational 
school because of truancy and incorrigible conduct and was severely alcoholic for 
several years after adolescence. One grandchild is hospitalized at present because 
of fits and mental deficiency. 


Present Illness —The patient’s first symptoms were noted at the age of 46, when 
he became restless, depressed and was unable to work steadily. The condition 
became progressively worse, so that by the age of 50 he was poorly oriented in all 
spheres and manifested delusions of marital infidelity, memory defects and intellec- 
tual deterioration. He gave vent to frequent rages against his wife, and after one 
of them he was confused for two days. His comprehension of and attention to 
problems was poor. He was unable to repeat a sentence or four digits or subtract 
successive 7’s. 

Neurologic examination revealed diminished vibratory sense at the ankles and 
absence of position sense at the toes. There was pronounced weakness of the whole 
right upper extremity. Deep reflexes were hyperactive on the left side. The 
Romberg sign was elicited. There were intention tremor of the hands and spon- 
taneous tremor of the tongue and jaw. 

Because of the difficulty of managing him at home, he was admitted to 
Traverse City State Hospital at the age of 54. There he was untidy, unable to 
dress himself, exhibitionistic, noisy and destructive. At times he was garrulous 
and elated and laughed without provocation. He was distractible, and his stream 
of thought was rambling and confused. An incident during which he threatened 
his wife with an ax was dismissed by him as merely an attempt to frighten her. 


Physical Examination.—His physical condition was essentially normal except for 
numerous self-inflicted excoriations, dorsal kyphosis and emphysema of the chest. 
The neurologic status was the same as that previously described except for the 
additional presence of incoordination of the upper extremities. 

The urine and a complete hemogram were normal; Kahn reactions of the blood 
and the cerebrospinal fluid were negative; the Pandy reaction was 1 plus, and the 
colloidal gold curve was 0123221100. 

Course in the Hospital—During his hospitalization his mental deterioration pro- 
gressed so that he was unable to comprehend commands, name objects, recognize 
members of his family or recall the location of his bed. The tremor of his left 
hand came to resemble that seen in paralysis agitans. He also acquired a weaving, 
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ataxic gait. He died of cardiac failure at the age of 56, ten years after the 
appearance of the initial symptoms. 

Necropsy.—The chief findings were adhesive pericarditis, sclerosis of the 
coronary vessels and bilateral confluent bronchopneumonia. 
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Fig. 3 (case 1).—A, accumulation of inflated cells in the island of Reil; x 138. 
B, details of two inflated cells from the frontal lobe; Nissl stain, x 346. 


Fig. 4 (case 1).—A, numerous senile plaques in the temporal lobe; Braunmiihl 
stain, X 92. B, neurofibrillary degeneration of cells in the hippocampus; Hortega 
stain, x 192. 


The brain weighed 1,150 Gm. The meninges and vessels were normal. There 
was diffuse cortical atrophy, but areas of severe focal atrophy were also present. 
Both types of involvement were more prominent on the right, with resultant 
asymmetry of the hemispheres. The temporal lobe was most severely affected, 
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being involved to the degree that its anterior pole showed a knife blade type of 
atrophy (fig. 1). More moderate, but distinctly focal, atrophies were also present 
in the rostral portions of the superior and middle temporal gyri, the entire inferior 
temporal gyrus, the fusiform, supramarginal, superior parietal and inferior frontal 
gyri and the island of Reil. The lateral ventricles were greatly dilated. The 
a basal ganglia, thalamus, brain stem and cerebellum were grossly normal. 

4 The microscopic changes were also focal and diffuse. The focal changes were 
best demonstrated in the Nissl preparations. These revealed a severe cytoarchi- 
tectural loss, affecting chiefly layers II and III (fig. 2). The severest cellular 
depletion involved the areas that showed the greatest macroscopic atrophy. In 
the insula, for example, the cellular loss was so severe that there remained only 
a thin rim of cells, comprising layers IV, V and VI. Similar changes were present, 
but to a lesser degree, in the cingulate, superior frontal, orbital, middle and inferior 
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Fig. 5 (case 1).—Sections from the hippocampus. A, numerous cells containing 
é argentophil inclusions and many senile plaques; Braunmiihl stain, x 150. B, details 
} of two cells with argentophil inclusions adjacent to a cell showing neurofibrillary 
change; Hortega stain, x 333. 


coal parietal and hippocampal gyri. The most striking feature of these degenerated 
areas was the presence of numerous inflated cells (fig. 3). These structures were 
greatly enlarged, round neurons with a pale, clear, homogeneous cytoplasm and 
eccentric nucleus. They were most numerous in layers II and III but were also 
— encountered in layers V and VI. In addition to their presence in the atrophic 
gyri, the inflated cells were also observed in the amygdaloid nucleus, the hippo- 
campus, the claustrum, the putamen and the caudate nucleus. This type of 
degenerating neuron was limited to the areas mentioned and strikingly spared 
the precentral, postcentral and transverse temporal and occipital gyri. 

In contrast to the focal distribution of inflated cells, silver methods (Hortega 
and Braunmiihl) disclosed that throughout the cortex there was a thick concen- 
tration of senile plaques (fig. 4.4). Hence areas free of the “inflated” cells, such 
as the occipital lobes, were nevertheless studded with plaques. With the plaques 
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there was neurofibrillary degeneration of the neurons. As is usual in presenile 
sclerosis, the cornu ammonis and the subiculum contained innumerable cells with 
neurofibrillary changes (fig. 4B). 

The most significant histologic changes were best seen in the hippocampus. 
Here, in addition to the typical Alzheimer characteristics, there were the inflated 
cells. These cells, when stained by silver methods, presented large, round, argyro- 
phil inclusions (fig. 5). The difference between the two types of cells seemed 
distinct, but forms existed which were suggestive of a transition between the 
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Fig. 6 (case 1).—Cells in the hippocampus in stages of degeneration ranging 
from fibril formation to fusion of fibrils into an argentophil body; Hortega stain, 
x 538 


fibrillary change and the argyrophil inclusion. The degenerative process began as 
an increased prominence of the fibrillary network in the cytoplasm. There was 
then progressive condensation of these fibrils into one homogeneous argyrophil 
mass, which occupied most of the cell volume (fig. 6). The cell containing the 
argytophil inclusion was strikingly similar to the inflated cell of Pick’s disease. 
Some of the inflated cells showed neither fibrillary changes nor argyrophil bodies, 
but maintained the same clear, homogeneous cytoplasm in both Nissl and silver 
sections (fig. 7). 
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Fig. 7 (case 1).—Inflated cells without inclusions as seen in silver sections. 
A, cell and senile plaque in the frontal lobe; Braunmiihl stain, x 220. B, cells 
from the temporal lobe; Hortega stain, x 416. 


Fig. 8 (case 2).—Lateral aspect of the brain showing the pronounced atrophy, 
especially of the superior temporal and supramarginal gyri. 
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Although the simultaneous occurrence of plaques, neurofibrillary changes and 
inflated cells were most readily demonstrated in the hippocampus, the same picture 
was encountered in all areas of the cortex containing inflated cells. In cortical 
areas devoid of the inflated cells, only senile plaques and fibrillary changes were 
seen. The brain stem, cerebellum and meninges were normal. 

The glial response to this degenerative process consisted in a pronounced 
astrocytic proliferation in the gray and white matter and a mild accumulation of 
microglia cells in the gray matter. Many subcortical axons were bulbous and 
fragmented. The Weigert technic revealed thinning out of myelin in the regions 


Fig. 9.—Section of the parietal and temporal lobes demonstrating the selective 
demyelination of the temporal and fusiform gyri with sparing of the occipital radia- 
tions; Weigert stain. 


of greatest atrophy. The scarlet red stain indicated the presence of free lipids 
only in some of the inflated cells. 


In this case a poorly endowed person from a psychiatrically stigma- 
tized family began at the age of 46 to manifest signs of intellectual 
deterioration. This deterioration progressed so that by the age of 
54 he was irrational, disoriented and destructive. He died at the age 
of 56. The brain was diffusely atrophic, but focal areas of extreme 
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atrophy, most marked in the temporal lobe, were also present. There 
was pronounced loss of cortical neurons, especially in layers II and III. 
Many senile plaques were distributed throughout the cortex. Fibrillary 
changes in the neurons occurred diffusely but were most concentrated 
in the hippocampus. In apparent contrast to these features of pre- 
senile sclerosis were focal accumulations of inflated cells, containing 
argyrophil inclusions and limited to the atrophic gyri. In these areas 
the cells existed side by side with senile plaques and neurofibrillary 
changes. Aithough generally the neurofibrillary degeneration was 
readily distinguished from the cells with argyrophil inclusions, transi- 
tional forms were observed which suggested progressive condensation 
of the intracellular fibrils into an argyrophilic mass. Some inflated 
cells presented neither argyrophil inclusions nor fibrillary degeneration, 
but showed unstained cytoplasm in both Nissl and silver preparations. 


Fig. 10.—A, details of inflated cells in the frontal lobe; x 516. B, accumulation 
of inflated cells in the frontal lobe; Nissl stain, x 128. 


The development of the typical histologic changes of presenile 
sclerosis may yet permit the appearance of morphologically different 
types of cellular degeneration, such as the inflated cells in focally 
atrophic areas. In the second case, these cells appeared similar in 
both Nissl and silver preparations in that they were swollen but con- 
tained no inclusions and corresponded to figures 3 and 7 of the first case. 

CasE 2—T. K., a white woman aged 59, was admitted to Ypsilanti State 


Hospital because of memory defects, disorientation, confusion and disturbing 
behavior, of two years’ duration. 


Family History—There was no ascertainable neuropsychiatric stigma among 
her grandparents or in her parents except that her mother was senile at the time 
of her death, at 91. Her only brother had made a normal adult adjustment. The 
patient had three daughters, all of whom received a college education. 


Past History—Her birth, intellectual and social development were normal. 
Her adult social behavior was characterized by irritability, seclusiveness and diffi- 
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culty in making social contacts. However, she was an industrious, efficient 
housekeeper. 

Present History —At the age of 57 the patient began to have lapses of memory, 
manifested gradual loss of interest in her surroundings and became more irritable 
and seclusive than ever. She became unusually jealous and accusatory of her 
husband. She began to hoard trash. The mental deterioration progressed, so 
that she could not recognize members of her family. She refused to undress 
before going to bed, spent long periods staring into a mirror and talking to herself 
and wore a fur coat during the summer. She acquired a pathologic appetite and 
was often ill from overeating. Her speech became confused, incoherent and slow. 
She became hostile, impulsive and destructive and was therefore hospitalized at the 
age of 59. On her admission, physical examination revealed a blood pressure of 
158 systolic and 98 diastolic, mild sclerosis of peripheral vessels, arcus senilis and 
diastasis recti. 
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Fig. 11—Features of Alzheimer’s disease, seen as (A) large number of senile 
plaques (x 118) and (8B) cells with neurofibrillary degeneration in the temporal 
lobe (Hortega stain, x 130). 


The neurologic findings consisted of sluggish response of the pupils to light, 
decreased responses to deep pain and hyperactive knee and ankle jerks bilaterally. 
She walked as though in hyperextension, so that she frequently fell. 

Roentgenograms of the chest and complete examination of the blood and 
cerebrospinal fluid revealed nothing abnormal. 

During hospitalization she was occasionally hallucinated, but the fundamental 
picture was one of confusion, agitation or euphoria. The patient died at the age 
of 61, four years after onset of the illness. 

Necropsy.—Examination of the organs revealed brown atrophy of the myo- 
cardium, mild generalized arteriosclerosis, an abscess of the neck and terminal 
bronchopneumonia. 

The brain weighed 985 Gm. The meninges and vessels were normal. There was 
generalized atrophy of the cerebral hemispheres, but accentuation of the atrophy 
in the superior temporal, angular and supramarinal gyri and the hippocampus 
produced a knife blade type of atrophy in these regions (fig. 8). 
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Microscopic Observations: There were severe loss of cells in layers II and III 
of the cortex and some rarefaction of the other layers. This depletion in cyto- 
architecture was most prominent in the severely atrophic gyri, but the entire 
cortex was affected by the cellular loss. 

The neurons exhibited two distinct types of cellular degeneration: (1) inflated 
cells, which were present only in certain focal areas, and (2) the neurofibrillary 
changes of presenile atrophy, which were present throughout the cortex. 

In Nissl preparations, the inflated cells were ballooned to one and one-half 
to two times the normal size of a neuron, were round rather than pyramidal and 
had a clear, unstained cytoplasm. Their nuclei were eccentrically placed and 
surrounded by a few Nissl granules (fig. 10). These cells were most prominent 
in layer III, but some were also present in layers II and V. They were abundant 
in the middle and inferior temporal gyri, the superior, middle and inferior frontal 
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Fig. 12.—Inflated cells in association with senile plaques and neurofibrillary 
degeneration. A, inflated cell in the midst of a plaque in the claustrum; x 305. 
B, details of inflated cell and adjacent neurofibrillary change in the temporal lobe; 
Hortega stain, x 337. 


gyri, the claustrum, the island of Reil and the cingulum. A few were present 
in the amygdaloid nucleus, hippocampus, anterior thalamic nucleus and mamillary 
bodies. They were conspicuously absent in the precentral, postcentral, transverse 
temporal and occipital gyri. Sections prepared by silver technics presented pri- 
marily the changes characteristic of presenile sclerosis. Every gyrus was studded 
with senile plaques (fig. 114). Plaques were also seen in the claustrum, puta- 
men, globus pallidus, caudate nucleus and subcortical white matter and in the 
external and extreme capsules. 

Throughout the cortex and in the claustrum many cells had undergone neuro- 
fibrillary degeneration (fig. 11B). As usual, the hippocampus was most severely 
affected by the neurofibrillary degeneration of its neurons, and in the subiculum 
almost every cell showed this change. In silver preparations, the inflated cells 
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appeared fundamentally the same as in Nissl stains, for both technics showed 
them to have a clear, unstained cytoplasm containing neither argyrophil inclusions 
nor fibrils. The resulting picture presented by the silver sections was that of 
inflated cells side by side with senile plaques and Alzheimer fibrillary changes. 
A striking instance of an inflated cell in the midst of a senile plaque was observed 
in the claustrum (fig. 12). 

There was an intense glial response, which was chiefly microglial in the 
cortex and astrocytic in the white matter. Many of the axons were fragmented 
and bulbous. Weigert sections revealed a focal rarefaction of myelin in the 
atrophic gyri. This was most strikingly seen in the middle and inferior temporal 
gyri and the hippocampus, where the loss of myelin stood out in contrast to the 
sparing of the occipital radiations (fig. 9). 


COMMENT 


These cases presented the clinical syndrome of presenile dementia. 
Since the degenerative processes responsible for such clinical states 
affect extensive areas of the brain, there is considerable overlapping 
of their symptomatology. Antemortem diagnosis is therefore difficult. 
Postmortem examination may reveal either presenile sclerosis or Pick’s 
disease. These two conditions are usually easily differentiated on patho- 
anatomic grounds. However, the finding of inflated cells and focal 
atrophies, usually associated with Pick’s disease, in the presence of 
otherwise typical features of presenile sclerosis warrants special 
investigation. 


Clinical Considerations —The most prominent symptoms in these 
cases were progressive intellectual deterioration and amnesic aphasia. 
It is alleged * that in the early stages of Pick’s disease one can discern 
the presence of this type of degeneration by the impairment of “cate- 
goric” thinking. Aphasic disturbances are undoubtedly more prominent 
in Pick’s disease than in presenile sclerosis, but as the deterioration 
progresses the distinction between abstract and concrete thinking is 
absorbed in the general dementia. Moreover, some cases of presenile 
sclerosis may also be marked by the early appearance of aphasia.® 
Therefore, complete reliance on psychologic testing for differentiation 
of the two conditions is unjustified. 

An evaluation of genealogic factors may contribute to the diagnosis 
in cases in which premature presbyophrenia is manifested. Many authors 
have emphasized the high familial incidence of Pick’s disease and the 
frequent occurrence of other neuropsychiatric illnesses in families with 
Pick’s disease.? Although hereditary determinants are more frequently 
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Neurol. & Psychiat. 38:473 (Sept.) 1937. 

8. Marchand and others.? Moyano.5 
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encountered with Pick’s disease, a striking familial incidence of pre- 
senile sclerosis has been described.* In neither of these conditions has 
an invariable correlation with genetic factors been reported. The 
presence of pronounced hereditary stigmas in the first case and of 
equivocal genetic factors in the second can therefore be evaluated only 
in the light of the prevailing statistics. 

Minor neurologic changes, such as altered reflexes and disturbances 
in gait, were found in both cases. Since neurologic signs have been 
described in cases of both presenile sclerosis *® and Pick’s disease,” 
these findings possess no differential value. Encephalographic pro- 
cedures, employed in an effort to arrive at a diagnosis, may demon- 
strate focal or diffuse atrophy. The significance of such findings, how- 
ever, depends on the pathoanatomic state of the brain. This point will 
be discussed later. It is apparent that, despite all clinical procedures, 
the diagnosis ultimately rests on the pathoanatomic examination. 


Pathoanatomic Considerations——The gross characteristics of the 
brain in these two conditions is usually distinctive. In Pick’s disease 
the atrophy of the brain is focal, being limited to the frontal, temporal 
and, occasionally, the parietal lobes and sparing the precentral, post- 
central and occipital gyri; the affected gyri are described as demon- 
strating a knife blade type of atrophy; there is marked loss of tissue, 
which often reduces the weight of the brain to less than 1,000 Gm. 
Presenile sclerosis, on the contrary, produces generalized cerebral 
atrophy, with less pronounced loss of weight. Nevertheless, in rare 
cases of presenile sclerosis there may also be local accentuation of the 
tissue loss, and the resulting focal atrophies make difficult the gross 
differentiation from Pick’s disease. Moyano* demonstrated the occur- 
rence of such an atrophy of the frontal and temporal lobes with the 
histologic changes of presenile sclerosis. Other authors have described 
similar severe focal atrophies in the frontal,?? temporal ?*” and occipital 
lobes ** associated with senile plaques and neurofibrillary degeneration. 
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The final diagnosis in their cases was determined by the unequivocal 
histologic evidence of presenile sclerosis. Only Horn and Stengel,’® 
who overemphasized the gross appearance, made the diagnosis of Pick’s 
disease in their case, despite the presence of senile plaques and fibrillary 
changes in the neurons. 

In the present cases, there exists the similar problem of correlating 
the gross changes with the unusual histologic picture. The extreme 
loss in weight of the brain and the focal atrophies of the temporal gyri 
suggested Pick’s disease rather than presenile sclerosis. However, the 
gross features did not permit a final differentiation, since there were 
histologic characteristics attributable to both these conditions. 

Histologic examination yielded three significant features: (1) 
numerous senile plaques throughout the cortex, (2) neurofibrillary 
degeneration of the neurons, most prominent in the hippocampus but 
also present throughout the cortex, and (3) inflated cells, restricted to 
areas of greatest cortical atrophy. 

The presence of large numbers of senile plaques is ordinarily 
restricted to presenile sclerosis or senile dementia. In these states the 
plaques usually occur in conjunction with fibrillary degeneration of the 
neurons, but cases of fibrillary degeneration without plaques and of 
plaques without fibrillary degeneration are known. 

On rare occasions, a few senile plaques have been noted in cases of 
Pick’s disease.** Ley,'*” in reviewing the literature up to 1936, found 
that in only 6 of 44 cases of Pick’s disease studied histologically were 
a few plaques noted. In the cases cited by von Braunmiihl ‘** the 
plaques were also inconspicuous. Neurofibrillary degeneration is even 
rarer than plaque formation, if present at all, in Pick’s disease.** 
Bouton *° asserted that he observed some “intracellular fibrillary con- 
densation of the Alzheimer type” associated with Pick’s type of fronto- 
temporal atrophy, but there was no photographic evidence of this or 
any mention of senile plaques or inflated cells. (uiraud and Ey ** 
expressed the general experience when they declared that they had 
never encountered Alzheimer cells and had seen only a very small 
number of senile plaques in Pick’s disease. 

The evidence indicates that senile plaques and fibrillary changes are 
the attributes of presenile sclerosis and are only rare and incidental 
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lesions in Pick’s disease. The large number of plaques and fibrillary 
cells in the present cases could, therefore, justify the diagnosis of pre- 
senile sclerosis. The most puzzling phenomenon was the presence of 
inflated cells in limited areas of the cortex. 

In 1911 Alzheimer ** described the presence of large cells with 
eccentric nuclei and clear, homogeneous, argyrophilic cytoplasm in cases 
of Pick’s type of cerebral atrophy. These inflated cells with argyrophil 
inclusions have come to be considered a diagnostic feature of Pick’s 
disease. At the time of the original description Alzheimer declared that 
these cells were never seen concomitantly with neurofibrillary changes. 
This observation has been confirmed repeatedly. 

Our cases are, therefore, significant because they present inflated 
cells in intimate association with histologic changes characteristic of 
presenile sclerosis. The presence of inflated cells with senile plaques 
and neurofibrillary changes may appear paradoxic. The paradox is 
dispelled by the observation that, although all the inflated cells appeared 
similar in Nissl sections, they did not have a constant structure. The 
silver technics disclose that some of the inflated cells may contain 
argyrophil inclusions; others, however, have structures that are transi- 
tional between the neurofibrils and argyrophil masses. These obser- 
vations suggest that the intracellular fibrils which are so prominent in 
presenile sclerosis may fuse into a solid argyrophilic body, similar to 
that in the cells of Pick’s disease. Some of the inflated cells contain 
neither fibrils nor argyrophil inclusions, but have an unstained, clear 
cytoplasm. These apparently do not degenerate through phases of 
condensation of the cytoplasm into fibrils but undergo complete dissolu- 
tion of their cytoplasmic granules, so that the swollen cell contains 
a cytoplasm that is unstained either with the Nissl stain or with silver 
impregnation methods. The observations in both my cases indicate 
that the degenerative processes of fibril formation and dissolution >t 
intracellular granules may proceed side by side. 

The authors previously cited have contributed evidence that pre- 
senile sclerosis shows considerable pathoanatomic variation. Our cases 
demonstrate that in a presenile dementia showing the characteristics 0f 
presenile sclerosis there yet may occur other morphologic types of 
degeneration the distinguishing features of which are focal atrophies 
and inflated cells of the type attributed to Pick’s disease. 


SUMMARY AND CONCLUSIONS 


Two cases of presenile dementia are presented. In each of these 
cases the brain manifested pronounced focal atrophies affecting chiefly 
the temporal lobes, in addition to generalized atrophy of the cerebral 
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cortex. Histologic examination revealed the presence of numerous 
senile plaques and neurofibrillary changes throughout the cortex. Con- 
comitant with these typical Alzheimer features were focal accumulations 
of inflated cells limited to the focally atrophic gyri and sparing the 
precentral, postcentral, transverse temporal and occipital gyri. These 
inflated cells as seen in Nissl sections were ballooned cells with clear 
cytoplasm and an eccentric nucleus. Silver stains disclosed that they 
were not morphologically uniform but were in various stages of 
degeneration. Some contained argyrophil inclusions which made them 
resemble the cells of Pick’s disease. Others had cytoplasmic struc- 
tures which appeared transitional between neurofibrillary degeneration 
and the argyrophil bodies. Finally, some had a clear, unstained cyto- 
plasm in both Nissl and silver preparations. 

These cases were unique in that they were characterized by typical 
changes of presenile sclerosis concomitant with inflated cells similar 
in appearance and distribution to those seen in Pick’s disease. The 
presence of intermediary forms linking the fibrillary cytoplasmic changes 
with the argyrophil inclusions suggests that they may be phases of the 
same degenerative process. Furthermore, the inflated cells as seen in 
Nissl sections may be morphologically variable, for silver methods 
revealed that some contain argyrophil bodies and others showed only a 
clear, unstained cytoplasm. 

From these cases and othrs described in the literature, there is evi- 
dence of considerable variability in the presenile degenerations known 
as presenile atrophy (Alzheimer’s disease) and Pick’s disease. There 
may be conditions which are intermediate between the two diseases. 


Dr. R. P. Sheets, superintendent of Traverse City State Hospital, and Dr. 
O. R. Yoder, superintendent of Ypsilanti State Hospital, furnished the clinical 
data and pathologic specimens for this study. 


Winter Veterans Administration Hospital. 


INEQUALITY OF THE PUPILS IN HEAD INJURY 
A Clinicopathologic Study 


WILLIAM CROSBIE WILSON, M.D.* 
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OR many decades the most generally accepted explanation of the 

cause of anisocoria has borne the name of the man who first described 
the unilateral dilated, fixed pupil, Sir Jonathan Hutchinson. He 
described the sign by stating that if disorganization of any portion of 
the oculomotor nerve occurs up to the ciliary ganglion paralytic aniso- 
coria will result. 

Since 1778 the Hutchinson pupil has repeatedly been mentioned in 
the literature.2 Subsequent authors, either directly or indirectly, have 
been more explicit in describing the mechanism which resulted in a 
dilated, fixed pupil. Meyer ®* ascribed the pressure on the oculomotor 
nerve to herniation of the uncus into the incisura angularis. Similarly, 
Jefferson * described a pressure cone formed by uncal herniation on 
the crus cerebri, with resulting impingement on the oculomotor nerve. 
Macewen’s ® data substantiated the pressure theory by showing that 
there was a direct proportion between the degree of intracranial pressure 
and the pupillary size and reaction. 

In the experimental field, a number of the early workers ® elicited 
pupillary dilatation on cortical stimulation. Byrne,’ on the contrary, 


* Formerly Captain, Medical Corps, Army of the United States; previously, 
member of the house staff of Cook County Hospital. 

Dr. Harold C. Vosis, attending neurosurgeon, Cook County Hospital, rendered 
guidance in this work. 

From the wards and pathologic laboratories of Cook County Hospital. 

1. Hutchinson, J.: Notes on the Symptom-Significance of Different States of 
the Pupil, Brain 1:155, 1878; On Different Forms of Inflammation of Eye 
Consequent on Inherited Syphilis, M. Classics 5:109, 1940. 

2. Rowbotham, G. F.: Acute Injuries of the Head, Baltimore, William Wood 
& Company, 1945, p. 75. 

3. Meyer, A.: Herniation of the Brain, Arch. Neurol. & Psychiat. 4:387 
(Oct.) 1920. 

4. Jefferson, G.: The Tentorial Pressure Cone, Arch. Neurol. & Psychiat. 
40:857 (Nov.) 1938. 

5. Macewen, W.: Pupil, Glasgow M. J. 12:210, 1879; The Pupil and Its 
Semeiological Aspects, Am. J. M. Sc. 94:123, 1887. 

6. (a) Bechterew, W., and Mislawski, N.: Ueber die Innervation und die 
Hirncentren der Thranenabsonderung, Neurol. Centralbl. 10:481, 1891. (b) 
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stated that cortical stimulation would not cause mydriasis. Among the 
investigations reviewed, his findings are unique. Sherrington’s work 
on the dog was the first to indicate that mydriasis from cortical stimula- 
tion occurred through the medium of inhibition of the oculomotor 
nucleus. However, the results of Francois-Franck and Pitres 
suggested such a phenomenon. The greater part of the subsequent 
work on dogs and cats has substantiated Sherrington’s results.? Karplus 
and Kriedl,’®° taking exception to the theory of inhibition of the oculo- 
motor nucleus, published a series of articles in which they demonstrated 
the existence of a subcortical pupillodilator center in the tuber cinereum 
of the cat. They localized the cortical mydriatic center in the orbital 
gyrus, the tuber cinereum acting as an intermediate station in the reflex 
are terminating in the autonomic neurons. Ward and Reed! sub- 
stantiated this theory by concluding that pupillary dilatation resulting 
from stimulation of cortical area 8 of the monkey was due to sympa- 
thetic excitation through a corticohypothalamic pathway; however, a 
minor factor was inhibition of the oculomotor nucleus. 

In the clinical field, many articles have stressed cases of head trauma 
in which anisocoria was observed. However, in the majority of 
instances the explanation of the cause of anisocoria is concerned with 
impingement on the oculomotor nerve, as manifested by unilateral or 


Bochefontaine, L. T.: Recherches expérimentales, Compt. rend. Soc. de biol., 
1875, p. 325. (c) Ferrier, D.: The Functions of the Brain, ed. 2, London, Smith, 
Elder & Co., 1886. (d) Frangois-Franck, C. A., and Pitres: Lecons sur les 
fonctions motrices du cerveau, Paris, Ve. A. Delahaye, 1887. (e) Luciani, L., 
and Tamburini, A.: Studii clinici sui centri psico-motori corticali, Ann. univ. di 
med. e chir. 247:293, 1879. (f) Shafer, E. A.: Experiments on the Electrical 
Excitement of the Visual Area of the Cerebral Cortex in the Monkey, Brain 
11:4, 1888. 

7. Byrne, J. G.: Effect of Stimulation of Cortex Cerebri upon Effector 
Mechanisms Which Mediate Movements of Iris and Membrana Tympani, J. Nerv. 
& Ment. Dis. 85:528, 1937. 

8. Sherrington, C. S.: Experimentation on Emotion, Nature, London 62:328, 
1900. 

9. (a) Gellhorn, E., and Levin, J.: Nature of Dilatation in Anoxia, Am. J. 
Physiol. 143:282, 1945. (b) Hodes, R., and Magoun, H. W.: Pupillary and 
Other Responses from Stimulation of the Cat, J. Comp. Neurol. 76:461, 1942. (c) 
Parsons, H.: On Dilatation of the Pupil from Stimulation of the Cortex Cerebri, 
J. Physiol. 26:366, 1901. (d) Ury, B., and Oldberg, E.: Effect of Cortical 
Lesions on Affective Pupillary Reactions, J. Neurophysiol. 3:201, 1940. (f) Wang, 
G. H.; Lu, T. W., and Lau, T. T.: Pupillary Dilatation from Cortical Stimulation, 
chinese J. Physiol. 6:225, 1932. 

10. Karplus, J. P., and Kriedl, A.: Gehirn und Sympathicus Zwischenhirn- 
basis und Halssympathicus, Arch. f. d. ges. Physiol. 129:138, 1909; Gehirn und 
Sympathicus: Ein Sympathicus Zentrum in Zwischenhirn, ibid. 135:401, 1910. 

11. Ward, A. A., and Reed, H. L.: Mechanism of Pupillary Dilatation Elicited 
by Cortical Stimulation, J. Neurophysiol. 20:329, 1946. 
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bilateral dilated, fixed pupils.’* Several authors mentioned anisocoria 
with brisk reflexes to light and in accommodation but offered no expla- 
nation of the pathogenesis.** In this brief review it was emphasized 
that the cause of anisocoria complicating acute head trauma is impinge- 
ment on the oculomotor nerve, associated with an alteration in the 
pupillary light reflex, due to interruption of the efferent impulses 
traversing the preganglionic parasympathetic fibers in the oculomotor 
nerve from the Edinger-Westphal nucleus to the ciliary ganglion (fig. 
1). In the present series the large number of cases of anisocoria with a 
bilateral brisk reaction to light indicate freedom from dysfunction of the 
oculomotor nerve and suggest the need for further investigation as to 
the cause of inequality of the pupils resulting from acute head injuries. 
The principal considerations in this communication are (1) to establish 
the light reflex as a significant diagnostic and prognostic sign in evaluat- 
ing acute head injuries and (2) to suggest the existence of a cortical 
pupillodilator center the disruption of which causes homolateral pupil- 
lary dilatation accompanied with a normal light reflex. 


METHODS AND TECHNICS 


The 451 unselected cases of anisocoria which comprise this series are divided 
into two categories: a clinical and a clinicopathologic. These categories are each 
subdivided on the basis of functional components, viz., those cases with unequal 
pupils which reacted to light and in accommodation and those cases with unequal 
pupils which did not so react. 


12. (a) Brooks, E. B.: Significance of Unequal Pupils, J. A. M. A. 76:1145 
(April 23) 1921. (6) Courville, C. B.: Effects of Closed Cranial Injuries on 
the Midbrain and Upper Pons: Trauma of the Central Nervous System, A. 
Research Nerv. & Ment. Dis., Proc. (1943) 24:131, 1945. (c) Holman, E., and 
Scott, W. M. J.: Significance of Unilateral Dilatation and Fixation of the Pupil 
in Severe Skull Injuries, J. A. M. A. 84:1329 (May 2) 1925. (d) Jelsma, F.: 
Chronic Subdural Hematoma, Arch. Surg. 21:128 (July) 1930. (e) Kaplan, A.: 
Diagnostic Significance in Chronic Subdural Hematoma, Brain 54:430 (Dec.) 
1931. (f) Kennedy, F., and Wortis, H.: Acute Subdural Hematoma and Acute 
Epidural Hematoma, Surg., Gynec. & Obst. 63:732, 1936. (g) Kunkel, P. A., 
and Dandy, W. E.: Subdural Hematoma: Diagnosis and Treatment, Arch. Surg. 
38:24 (Jan.) 1939. (h) McKenzie, K. G.: Extradural Hemorrhage, Brit. J. 
Surg. 26:346, 1938. (i) Pringle, J. H.: Traumatic Meningeal Hemorrhage, 
with Review of Seventy-One Cases, Edinburgh M. J. 2:741, 1938. (j) Ried, 
W. L., and Cone, W. V.: Mechanism of Fixed Dilatation Resulting from Ipsi- 
lateral Cerebral Compression, J. A. M. A. 112:2030 (May 20) 1939. (k) Ver- 
brughen, A.: Extradural Hemorrhage, Am. J. Surg. 37:275, 1937. (1) Wood- 
hall, B.; Devine, J. W., Jr., and Hart, D.: Homolateral Dilatation of the Pupil, 
Homolateral Paresis and Bi-Lateral Muscular Rigidity in Diagnosis of Extradural 
Hemorrhage, Surg., Gynec. & Obst. 72:391, 1941. 

13. Fleming, H. W., and Jones, O. W.: Chronic Subdural Hematoma, Surg., 
Gynec. & Obst. 54:81, 1932. McKenzie.128 Rand, C. W.: Significance of Dilated 
Pupil on Homolateral Hemiplegia Side in Cases of Intracranial Hemorrhage Fol- 
lowing Head Injuries, Report of Seven Cases, Arch. Surg. 18:1170 (April) 1929. 
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The clinical cases were collected over a period of one year in daily ward rounds 
in the neurosurgical ward of Cook County Hospital. By this method of daily 
observation, it was possible to differentiate those cases in which unequal pupils 
at first reacted to light and in accommodation and subsequently the pupillary 
reaction was diminished, sluggish or absent from those cases in which the unequal 
pupils reacted well to light and in accommodation throughout the patient’s course 
in the hospital. Those cases in which the unequal pupils returned to normal within 
the first week of observation were placed in a transitory classification. In the 
event that a patient was subsequently operated on or an autopsy was performed, 
the case was placed in the clinicopathologic category. 

Data on the following points were recorded when possible in each clinical case: 
degree of anisocoria, measured in millimeters; pupillary reaction to light and in 
accommodation, reported as brisk, diminished, sluggish or absent; extraocular 


Fig..1—Anatomic diagram of the autonomic innervation of the pupil. The 
afferent arc of the light reflex pathway is indicated by a line of dashes; the 
efferent arc of the light reflex pathway, by the line of dots and dashes, and the 
pupillodilator pathway, by the solid line. C.G. indicates ciliary ganglion; C-.P., 
constrictor of pupil; D.P., dilator of pupil; E.W.N., Edinger-Westphal nucleus; 
G.G., gasserian ganglion; H.T., hypothalamus ; H.U., herniated uncus, with impinge- 
ment on third nerve; J.C.A., internal carotid artery; L.C.N., long ciliary nerves; 
L.G.B., lateral geniculate body; MBr, midbrain; O.C., optic chiasm; Oc.M., 
oculomotor nerve; O.N., optic nerve; Op.M., ophthalmic nerve; O.T., optic tract; 
S.C.N., short ciliary nerves; S.C.S.G., superior cervical sympathetic ganglion. 


movements and ciliospinal reflex; résumé of physical signs; lumbar puncture 
findings; roentgenograms of the skull, and, finally, clinical impressions. The 
clinicopathologic group, in addition, included a description of the verified pathologic 
picture. 

The average diameter of the normal pupil ranged from 1.5 to 2.5 mm., whereas 
that of the dilated pupil varied from 3.0 to 5.0 mm. The ciliospinal reflex was 
elicited by painful stimulation to the skin of the lateral aspect of the neck. The 
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movements of the extraocular muscles were recorded in conscious patients, whereas 
conjugate deviation and objective observations on the extraocular movements were 
recorded in comatose patients. 

At each autopsy particular attention was directed toward the gross appearance 
of the oculomotor nerves. Unless it was otherwise specified, these nerves were 
entirely free of any apparent pathologic condition themselves or in their relation 
to surrounding structures. In those instances in which Hutchinson’s pupil existed 
during the patient’s course in the hospital and autopsy revealed disturbance of the 
oculomotor nerve, sections were prepared with the Weil stain to exhibit the pres- 
ence of degenerated axons. Cresyl violet’ preparations of the premotor areas were 
made in cases of anisocoria with brisk reaction to light and in accommodation. 


Tas_e 1.—Data on 451 Clinicopathologic Cases of Anisocoria 


259 Pathologic Cases (58%) 
192 Clinical Cases (42%), Verified Skull Fractures, 


No Subdivision Indicated 47 Cases (18%) 
Complete Autopsy on Head, 
Normal Abnormal Normal Abnormal 212 Cases (82%); 
Reaction to Reaction to Reaction to Reaction to For Analysis see table 3 
Light Light Light Light (187 Cases) 
152 cases 40 cases 17 cases 30 cases For analysis of 17 miscella- 
0 21% 36% 64% neous cases and of 8 additional 


cases, see page 397 


TABLE 2.—Classification of the Thickness of Hematomas in Cases of Anisocoria 


Subdural 
Anisocoria with Normal Anisocoria with Diminished » 
Light Reflex Sluggish or Absent Light 
(59 Cases) Reflex (52 Cases) Epidural (39 Cases) 
Thickness,Cm. Percentage Thickness, Cm. Percentage Thickness,Cm. Percentage 
2.0 —1.5 25 4.0 — 2.0 86 5.0 — 2.0 72 
15—1.0 25 2.0 — 1.5 14 2.0—1.0 17 
1.0— 0.3 50 1.5 — 0.0 0 1.0— 0.3 11 


RESULTS 


A statistical analysis of the series is found in table 1 and table 3. 
Frequent reference will be made to these tables throughout the text. 

Clinical Cases.—The great majority of cases in the clinical group 
with anisocoria had bilateral, briskly reacting pupils to light and in 
the ciliospinal and accommodation reflexes (table 1). The 1 instance 
of dysfunction of the extraocular muscles in the clinical group was that 
of a patient with left lateral strabismus, left hemiparesis and xantho- 
chromia of the spinal fluid. The right pupil was 3 mm. and the left pupil 
2 mm. in diameter, and the pupils were bilaterally fixed to light and in 
the accommodation and ciliospinal reflexes. In three fourths of the cases 
with unequal pupils and normal pupillary reactions there were increased 
cerebrospinal fluid pressure and xanthochromic or bloody spinal fluid. 
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Clinicopathologic Cases.—The remainder of the cases in the present 
series, in which autopsy was performed, are divided into two classes 
to expedite their analysis: 47 cases of verified skull fractures unac- 
companied with autopsy of the brain (table 1) and 212 cases with 
complete autopsies of the brain (table 3). 

In the majority of cases of the first class examination revealed 
homolateral skull fracture with dilated pupil and diminished briskness, 
sluggishness or absence of the reaction to light and in the accommodat- 
ing and ciliospinal reflexes. ; 

The second class is divided into 187 cases, which are subdivided 
into four pathologic entities, ranging in severity from cerebral edema 
to epidural hematomas (table 3), and 17 cases of a miscellaneous 
nature (table 1). One or two representative cases are presented from 
each group. 


TaBLe 3.—Analysis of Cases of Anisocoria in Which Autopsy Was Performed 


with with Ab- Thickness of Lesion 
Number Normal normal Percentage 
Type of Light Light of Normal Light Abnormal Light 
of lesion Cases Reflex Reflex Coma Reflex Reflex 
edema (18%) (84%) (17%) 
hemorrhage (7%) (69%) (81%) 
3 Subdural 111 59 52 80% Majority less Majority greater 
hematoma (56%) (59%) (47%) than 1.5 em. than 2 cm. 
4 Epidural 39 7 32 85% Majority less Majority greater 
hematoma (24%) (18%) (82%) than 1.5 cm. than 3 cm. 


Twenty-four cases of cerebral edema comprise the first group. The 
high mortality rate in this group and in the group of subarachnoid 
hemorrhage is misleading, owing to the large number of cases of deaths 
due primarily to bronchopneumonia. The large majority of the patients 
with cerebral edema were conscious and manifested brisk light, ciliospinal 
and accommodating reflexes (table 3). There were no extraocular 
disturbances among this group; however, in the 3 instances of early 
papilledema there were associated bilateral sluggish light and ciliospinal 
reflexes. In three quarters of the cases in which lumbar punctures were 
done the fluid and the manometric status were normal. 

A typical case of cerebral edema complicated by bilateral broncho- 
pneumonia follows. 


Case 1.—K. K., a white man aged 42, was admitted to Cook County Hospital 
in January 1946. Examination revealed multiple lacerations of the left fronto- 
temporal region, and the right pupil measured 4 mm., and the left 3 mm., in diam- 
eter. Both reacted well to light and in accommodation, and the extraocular move- 
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ments were well performed. Subsequent examinations revealed no further changes ; 
however, the patient died eight days after admission. 

Autopsy revealed bilateral confluent bronchopneumonia and generalized bilateral 
cerebral edema, which microscopically was manifest by increased perineural and 
vascular spaces with pale-staining neural and glial cells (fig. 2 A). 


Fig. 2 (case 1).—Photomicrographs of (A, case 1) the right premotor 
cortex, and (B, case 2), the left premotor cortex, revealing increased perineural 
and perivascular spaces; < 375, cresyl violet preparations. 


Diagnosis—The diagnosis was bilateral bronchopneumonia and generalized 
bilateral cerebral edema. 


Thirteen cases of subarachnoid hemorrhage with or without cerebral 
edema comprise the second group. The majority of the patients were 
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conscious and had normal light, accommodating and ciliospinal reflexes 
(table 3). No dysfunction of the extraocular muscles was observed. 
In contradistinction to the first group, the intracranial pressure was 
increased, with xanthochromic or hemorrhagic cerebrospinal fluid, in all 
the cases in which lumbar puncture was performed. 

A typical case of subarachnoid hemorrhage follows. 

Case 2.—H. W., a white man aged 44, entered the Cook County Hospital in 
August 1945. Examination revealed that the right pupil was 2 mm., and the left 
pupil 4 mm., in diameter. Both reacted well to light and in accommodation and the 
ciliospinal reflexes were brisk. The extraocular movements were well performed. 
Subsequent examinations over the course of several days revealed no change in the 


findings ; however, the patient’s condition became progressively worse, terminating 
in death. 


Autopsy revealed a 12 cm. linear fracture of the right temporal bone associated 
with a contrecoup subarchnoid hemorrhage involving the entire left cerebral 
hemisphere. Coronal sections revealed diffuse petechial subcortical hemorrhages 
in the left frontotemporoparietal area. Microscopic examination of the left pre- 
motor cortex revealed greatly increased perineural and vascular spaces, with 
minimal cytoarchitectural disorganization (fig. 2 B). 


Diagnosis—The diagnosis was linear fracture of the right temporal bone with 
contrecoup subarachnoid, cortical and subcortical hemorrhages on the left side. 


One hundred and eleven cases of subdural hematoma comprise the 
third group. In slightly more than half the cases examination revealed 
normal light, ciliospinal and accommodation reflexes in the dilated, as 
well as in the normal, pupil (table 3). Oculomotor nerve palsy, 
present in 1 case of this group, was homolateral to the dilated pupil. 
In 3 cases there was conjugate deviation with normal bilateral reaction 
of the pupils to light and in accommodation. In 2 of the cases the 
eyes deviated to the side opposite the lesion (stimulating lesion), and in 
1 case, to the same side (paralytic lesion). The cerebrospinal fluid and 
the manometric status were normal in one fourth of the cases of sub- 
dural hematoma, a figure in agreement with those reported by other 
authors. In the majority of cases the subdural hematoma was homo- 
lateral to the mydriatic pupil. The lesion was of the contrecoup type 
in one sixth of the cases. ; 

An inverse proportion is seen between the thickness of the hematoma 
and the percentage of cases in the group with a normal light reflex, and 
a direct proportion in the other two groups (table 2). 

No herniation of the uncus was found in the group with a normal 
light reflex, whereas in the other two groups there was a herniated 
uncus on one or both sides in every case. 

In figure 3A and B the anatomic distribution of the subdural 
hematomas is shown diagrammatically. A typical case of subdural 
hematoma follows. 
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Case 3.—J. G., a white man aged 47, was admitted to the Cook County Hospital 
in August 1945. Examination revealed a supraorbital laceration on the left side. 
The right pupil measured 2 mm., and the left pupil 4 mm., in diameter. Both 
reacted briskly to light and accommodating stimuli; however, the ciliospinal reflex 
was slightly diminished. All extraocular movements were well performed. On 
the fourth day following admission the patient became comatose, and bilateral 
trephination exploration was decided on. 


Report of Operation —A burr hole in the left posterior parietal region revealed 
a subdural hematoma, 1 cm. thick, in the frontotemporoparietal region, with moderate 
compression of the underlying convolutions. The patient survived the operative 


S 


A 


Fig. 3—A, diagram of the anatomic distribution of subdural hematomas with 
unequal pupils and normal light reaction. B, diagram of the anatomic distribution 
of subdural hematomas with unequal pupils and diminished, sluggish or absent 
light reactions. In this figure, and in figures 7 and 9, F indicates the frontal lobe; 
T, the temporal lobe; P, the parietal lobe, and O, the occipital lobe. 


procedure, and the functional state of the pupils remained normal to the time of 
his death, three days later. Microscopic examination of the hematoma revealed 
an early dural neomembrane overlying an organized subdural hematoma (fig. 4). 


Diagnosis——The diagnosis was traumatic subdural hematoma on the left side. 


Thirty-nine cases of epidural hematoma comprise the fourth group. 
In a strong minority of cases the pupils were unequal, with normal 
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light, accommodating and ciliospinal reflexes. In the remainder of the 
cases of anisocoria the light, ciliospinal and accommodating reflexes 
were diminished, sluggish or absent in one or both pupils (table 3). 
Objective studies of the movements of the extraocular muscle, revealed 
no dysfunction. 

In general throughout the series, as well as in this group of epidural 
hematomas, the ciliospinal reflex was intact in reacting pupils and 
was diminished in direct proportion to the functional reflex state of 
the pupils and the degree of unconsciousness. In one fourth of the 
cases in which lumbar puncture was performed the fluid was clear. In 
the majority of cases the dilated pupil was homolateral to the lesion. In 


Fig. 4 (case 3).—Photomicrograph of the organized subdural hematoma on 
the left side. > 375; hematoxylin and eosin preparation. 


all cases with skull fracture an associated underlying epidural hema- 
toma was found; however, the converse was not true. 

Figure 5 illustrates the anatomic distribution of the epidural hema- 
tomas. 

Table 2 reveals the thicknesses of the epidural hematomas. In 
the instances of anisocoria with normal light reflex the associated 
epidural hematomas were from 0.3 to 3.0 cm. thick, the majority being 
less than 1.5 cm. thick and without herniation of the uncus. The cases 
of anisocoria with diminished, sluggish or no light reaction were asso- 
ciated with epidural hematomas from 2.0 to 5.0 cm. thick, the majority 
being greater than 3 cm. thick and all being associated with herniation 
of the uncus. 
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Of the following 2 cases, the first illustrates the absence of severe 
cerebral damage with associated bilateral epidural hematoma, absence 
of herniation of the uncus and the presence of reacting anisocoria, 
changing to normally reacting mydriatic pupils. The second case is 


(50%) 
T 5.12% 


Fig. 5—Diagram of the anatomic distribution of the epidural hematomas. The 
figures in parentheses represent the percentages of cases of reacting anisocoria in 
the anatomic site indicated. 


Fig. 6 (case 5).—Photomicrograph of the left oculomotor nerve, revealing degen- 
erative changes.  X 375; Weil preparation. 


one of anisocoria with absence of the reaction to light and with hernia- 
tion of the uncus with damage to the oculomotor nerve. 
Case 4.—P. T., a white woman aged 30, was admitted to Cook County Hospital 


in February 1946. Examination revealed Battle’s sign on the left side. The right 
pupil measured 3 mm., and the left 2 mm., in diameter; both reacted well to 
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light and in accommodation. All extraocular movements were well performed. 
The following day both pupils dilated to 4 mm. and they reacted briskly to light 
and accommodating stimuli up to the time of her death, twenty-four hours later. 

Autopsy revealed a bilateral linear fracture in the temporoparietal area with 
an associated epidural hematoma, 10 by 7 by 3 cm., in the right frontoparietal area 
and a more recent epidural hematoma, 5 by 3 by 1.5 cm., in the left frontal region.1# 
Microscopic examination of the premotor cortex revealed no remarkable changes 
on either side. 

Diagnosis—The diagnosis was bilateral temporoparietal fracture with asso- 
ciated epidural hematomas. 


' 2 CM. MENINGIOMA OVER AREA 6 (CASE COMPLICATED BY AN INTRAVENTRIC- 
ULAR HEMORRAGE) 


2 PUNCTATE HEMORRAGE (CASE COMPLICATED BY AN INTRAVENTRICULAR 
HEMORRAGE) 


3 punctate HEMORRAGE IN CORPUS STRIATUM 
4 GES ENCEPHALOMALACIA ADJACENT TO CORPUS STRIATUM 


8 EEX) PUNCTATE HEMORRAGE IN AND ADJACENT TO ANTERIOR TIP OF CAUDATE 
NUCLEUS 


6 PUNCTATE HEMORRAGE IN THE ROOF OF THE CORPUS CALLOSUM, BASAL 
GANGLIA & WHITE MATTER UNDERLYING PREMOTOR CORTEX 


7 C@) 2cm cyst in THE LENTICULAR NUCLEUS 
@ GF] PUNCTATE HEMORRAGE IN LENTICULAR NUGLEUS AND ADJACENT 
TEMPORAL LOBE 
Fig. 7—Diagram of eight specific lesions, revealing a 100 per cent correlation 

between the side of the lesion and the dilated, briskly reacting pupil. A.C. indicates 
anterior commissure; C.C., corpus callosum; C., claustrum; C.N., caudate nucleus ; 
G.P., globus pallidus; J.C., internal capsule; L.V., lateral ventricle; O.T., optic 
tract, and P. putamen. 


Case 5.—R. C., a white woman aged 38, was admitted to Cook County Hospital 
in October 1945. Physical examination revealed that the right pupil measured 
3 mm., and the left pupil 5 mm., in diameter. Both were fixed to light and 
accommodative stimuli. The extraocular movements were well performed. The 
patient died five days after admission. 


14. The more recent hematoma in the left frontal region accounts for the 
subsequent dilatation of the left pupil. 
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Autopsy revealed a severe bilateral subarachnoid hemorrhage and cerebral 
edema with herniation of the uncal gyri into the incisura angularis. Microscopic 
examination of sections of the left oculomotor nerve stained by Weil’s technic 
revealed degenerative changes in the form of myelin droplets and fibers which did 
not accept the stain (fig. 6). 


Diagnosis—The diagnosis was bilateral subarachnoid hemorrhage and cerebral 
edema. 


Seventeen cases of anisocoria associated with miscellaneous lesions 
comprise the fifth group. In 13 of these cases anisocoria was associated 
with brisk reaction of the pupils, due to the following lesions: micro- 
scopically confirmed diffuse cortical asphyxia, focal hemorrhagic 
encephalitis, multiple cerebral abscesses with meningitis, nonsyphilitic 
chronic arachnoiditis (2 cases), cerebral tuberculoma, spindle cell 
spongioblastoma in the left parietal area and bilateral cerebral arterio- 
sclerosis. In 2 cases there was an operative diagnosis of subcortical infil- 
trating glioma (left), and in 2 cases, one of external hydrocephalus. In 
4 cases of anisocoria with altered light reaction the following factors 
were operative: microscopically verified spongioblastoma multiforme, 
cerebral abscesses with cerebral edema, cortical atherosclerosis and 
encephalomalacia and cerebrovascular accident with herniation of the 
uncus. 

Figure 7 is a diagram showing the lesions in 8 additional cases 
which suggested the presence of reflex pathways for a sympathetic 
pupillodilator component passing from the premotor cortex through the 
corpus callosum and the corpus striatum into the vegetative center 
of the hypothalamus. In these cases there was a 100 per cent correlation 
between the side of the lesion and the mydriatic, briskly reacting pupil. 

COMMENT 


In the 285 cases of unequal pupils with normal light and accomodat- 
ing reflexes an inverse proportion was observed between the state of 
the pupillary reactions and the severity of the lesion, as evidenced by 
84 per cent of the cases of cerebral edema with normal light and 
accommodating reflexes. Likewise, in 79 per cent of the clinical group, 
69 per cent of the cases of subarachnoid hemorrhage, 53 per cent of 
the cases of subdural hematoma, 36 per cent of the cases of verified 
skull fracture and 18 per cent of the cases of epidural hematoma, 
anisocoria was associated with normal light and accommodating 
reflexes. The reverse was found in the 166 cases of anisocoria in which 
the light and accommodation reflexes were diminished, sluggish or 
absent. 


A direct proportion was revealed between the severity of the lesion 
and the number of comatose patients. In addition, as an increase in 
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the thickness of the hematoma was noted, the normality of the light 
and accommodation reflexes diminished. 

These facts, elicited from the clinical and the pathologic groups, 
pose a problem as to the pathogenesis of anisocoria. The fact that all 
the 166 cases (36 per cent) in which the pupils were unequal and the 
light and accommodation reflexes diminished, sluggish or absent had 
evidence of herniation of the uncus obviously implicates the oculomotor 
nerve (case 5). However, the 285 cases (64 per cent) in which the 
pupillary reflexes were normal requires further explanation. Macewen 
regarded pupillary size and reflex reaction to be a direct function of the 
existing intracranial pressure.’ On the other hand, Ranson and asso- 
ciates, asserting that the characteristics of the cat’s saphenous nerve are 
applicable to human material, observed that when all the medullated 
fibers are blocked the unmedullated C fibers remain functional.’> If 
Macewen’s theory is correct, the finely myelinated preganglionic and 
nonmyelinated postganglionic C fibers of the oculomotor nerves mediat- 
ing the light and accommodation responses would be involved in a high 
percentage of cases (fig. 1). The reverse appears to be true in this series. 
Therefore, a factor other than a differential pressure block of the oculo- 
motor nerve is implied to explain the high incidence (285 cases, or 64 
per cent) of anisocoria with normal reaction to light and in accommoda- 
tion. A cortical pupillodilator center is postulated which may activate 
by direct stimulus or removal of cortical inhibition the sympathetic 
neurons originating in the hypothalamus, as suggested by experiments 
on cats by Karplus and Kriedl,*® and on monkeys by Ward and Reed," 
or inhibit the tone of the oculomotor nucleus, allowing the sympathetic 
component to act unopposed, as suggested by work on dogs and cats 
by Sherrington,* Parsons,** Wang, Lu and Lau,’ Ury and Oldberg,” 
Hodes and Magoun,®® and Gellhorn and Levin.** Also to be con- 
sidered is the combination of the two factors, one functioning pre- 
dominantly or the two operating synergistically. In the clinical field, 
Schorcher *° suggested that anisocoria is due to cerebral sympathetic 
stimulation, and Adrogue and Balado ** reported the absence of involve- 
ment of the oculomotor nerve in many of their cases of anisocoria and 
suggested that the cause of anisocoria must be sought for elsewhere."* 

In the majority of patients tested the ciliospinal reflex was intact 
in reacting pupils, and it was diminished in direct proportion to the 
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functional state of the pupil and the degree of unconsciousness. Ury and 
Gellhorn ** found that mydriasis due to a painful stimulus, similar to 
that employed in eliciting the ciliospinal reflex, was almost entirely due 
to parasympathetic inhibition; however, increased excitability of the 
cervical sympathetic center possibly contributed to the dilatation. In 
addition, Harris, Hodes and Magoun '* demonstrated that the afferent 
spinal pathway of the pupillodilator reflex in the cat terminated in the 
oculomotor nuclei. From the experimental evidence presented, it is 
reasonable to assume that the ciliospinal reflex functions by unopposed 
sympathetic activity when the oculomotor nucleus is inhibited by the 
reception of afferent painful stimuli. On the assumption that the cause 
of anisocoria with normal light and accommodation reflexes in primates 
is inhibition of the oculomotor nucleus, further inhibition of the struc- 
ture by stimuli eliciting the ciliospinal reflex does not appear as plausible 
as removal of the cortical inhibition of primary sympathetic hypo- 
thalamic neurons, leaving the oculomotor nucleus uninhibited to react 
to afferent painful stimuli with the ciliospinal reflex. 

The preceding discussion poses the question of the existence of 
subcortical synapses for the transmission of impulses from cortical 
area 8 to the hypothalamus. Karplus and Kriedl,’° from experiments 
on cats, and Ward and Reed,'! from results with monkeys, concluded 
that impulses from cortical stimulation resulting in bilateral mydriasis 
passed into the hypothalamus. Beevor and Horsley *° stated that they 
were unable to obtain mydriasis from stimulation of the orang utan 
brain anterior to the precentral sulcus, thus substantiating Ward and 
Reed’s *' conclusion that the cortical pupillodilator center is in area &. 
Herzfeld and associates * reported that mydriasis in the cat was due 
to stimulation of the anterior portion of the corpus callosum. Shinoi- 
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aki *? stimulated the corpus Luysi in the cat, with resulting bilateral 


18. Ury, B., and Gellhorn, E.: Role of the Sympathetic System in Reflex 
Dilatation of the Pupil, J. Neurophysiol. 2:268, 1939. 

19. Harris, A. L.; Hodes, M. C. R., and Magoun, H. W.: The Afferent Path 
of the Pupillodilator Reflex in the Cat, J. Neurophysiol. 7:231, 1944. 

20. Beevor, C. E., and Horsley, V.: A Further Minute Analysis by Electric 
Stimulation of the So-Called Motor Region of the Cortex Cerebri in the Monkey, 
Phil. Tr., s.B 179: 213, 1888; An Experimental Investigation into the Arrange- 
ment of the Excitable Fibres of the Internal Capsule of the Bonnet Monkey, ibid. 
181:82, 1890; A Record of the Results Obtained by Electrical Excitation of the 
So-Called Motor Cortex and Internal Capsule in an Orange-Outang, ibid. 181: 
134, 1890. 

21. Herzfeld, E.; Kroner, K.; Kruger, R., and Lichie, P.: Studien tiber augen- 
sympathische Symptome nach Balkenreizung, Ztschr. f. d. ges. exper. Med. 
67:567, 1929. 

22. Shenoiaki, T.: Central Innervation of Pupils Through Stimulation of the 
Corpus Luysi, Ztschr. f. d. ges. exper. Med. 66:111, 1929. 


400 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


mydriasis. Electrical stimulation in these cases resulted in bilateral 
mydriasis, whereas ablations or partially destructive lesions result in 
anisocoria. Horsley and Shafer ** obtained left hemiplegia and miosis 
and right mydriasis in a monkey in which the anterior portion of the 
right marginal convolution and almost all the right motor area were 
ablated. This work is further substantiated by reference to figure 7, 
which is a diagrammatic coronal section of a cerebral hemisphere 
through the basal ganglia. Eight instances are presented of lesions 
involving cortical area 8, its subcortical projections, the rostral extent 
of the head of the caudate nucleus, the corpus callosum, the putamen, 
the globus pallidus, and the thalamus and adjacent portion of the 
temporal lobe, with resulting homolateral mydriasis and a brisk light 
reaction, and these cases strongly suggest that the postulated cortico- 
hypothalamic pathway has been interrupted in or near the area of the 
lesion and that the pattern presented by the lesions roughly outlines 
the course of the anatomic pathway used for the transmission of cortical 
pupillodilator impulses. 

The microscopic structure of the homolateral premotor cortex in 
the majority of cases of anisocoria with normally reacting pupils 
revealed no change, or only increased perineural and perivascular 
spaces with pale-staining cellular elements. Apparently, here, as is so 
often seen elsewhere, there can be a disruption of physiologic continuity 
with little if any demonstrable pathologic process. The indiscernible 
pathologic changes may be confirmed to biochemical reverses, dis- 
turbance of the transneuronal polarized membrane or some other, as 
yet undemonstrable, pathologic process. An instance in point is case 4. 

At present the controversial problems presented in the foregoing 
discussion are being investigated through cortical stimulation and com- 
parative oscillographic studies of oculomotor nerves following induce- 
ment of epidural hematomas in cats and monkeys. 


SUMMARY 


A corticohypothalamic pupillodilator center is postulated for 
primates, which when anatomically or physiologically ablated decreases 
cortical inhibition, resulting in anisocoria with a normal light reflex. 
The cause of anisocoria with diminished, sluggish or absent light 
reaction was proved to be impingement on the oculomotor nerve. 

On the basis of 8 cases of localized lesions producing homolateral 
dilatation of the pupil with a normal light reflex, the postulated sub- 
cortical pathway leading from area 8 to the hypothalamus is roughly 
outlined. 
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A series of 451 cases of anisocoria was divided into 192 clinical 
cases and 259 clinicopathologic cases. The number of cases of anisocoria 
with normally reacting pupils were inversely proportional to the severity 
of the lesions. In the majority of cases in this group the condition was 
associated with hematomas from 0.3 to 1.5 cm. in thickness. The hema- 
toma was homolateral to the dilated pupil in the majority of cases. 
Therefore, by observation of the functional state of the unequal pupils 
it is possible roughly to estimate the severity, thickness and laterality 
of the lesion. 

In 166 (36 per cent) of the total number of cases of anisocoria there 
was an altered reaction to light with impingement on the oculomotor 
nerve. In the remaining 285 cases (64 per cent) there was a brisk 
reaction to light and no dysfunction of the extraocular muscles ; autopsy, 
when performed, revealed no evidence of impingement on the oculomotor 
nerve. The majority of the cresyl violet preparations of the premotor 
cortex showed no change, or only increased perineural and perivascular 
spaces with pale-staining cellular elements. Therefore, a low correlation 
existed between the clinical evidence indicating interrupted physiologic 
continuity and the degree of demonstrable pathologic change. 
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HE SENSE of pain, although characterized by unpleasant sub- 

jective attitudes and perceptions, is of inestimable value to the 
organism. Its function is protective, and it serves to warn of damage 
to a part or of visceral disturbance; and its disagreeable emotional 
components urge the organism to defensive measures designed to pre- 
serve its integrity. The neurologic mechanism subserving the trans- 
mission of painful impulses is simple, because the appreciation of pain 
was necessary for the continuation of life even in early and primitive 
species. In man the lower conducting pathways are well known,’ but 
there is some question about the highest cerebral terminals and inte- 
grative mechanisms. Cutaneous pain impulses cause stimulation of 
free nerve endings in the skin, which are transmitted through peripheral 
nerves and the dorsal roots to the spinal cord. Here the fibers enter 
in the region of the posterior gray column and synapse with secondary 
neurons, whose fibers cross within one or two spinal segments and 
form the ascending spinothalamic pathway. This conducting system 
ends in the thalamus. In this primitive sensory organ there probably 
occurs the first conscious appreciation of pain, but this is apparently 
only a crude, unpleasant and poorly localized sensation. While there 
may be some question * whether a sensation as primitive as pain requires 
a cortical terminal, it is generally considered that painful impulses are 
transmitted through the somesthetic projection system to the post- 
central convolution of the parietal lobe, where they are localized in the 
body scheme and integrated with associated touch and pressure sensa- 
tions. In man the thalamus and the parietal cortex appear to be the 
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most important areas for the integration of incoming painful stimuli 
and the organization of disagreeable emotions with conscious recogni- 
tion of the complete sensation. 

The ability to experience pain and to evaluate its intensity depends 
on a number of factors. The neuroanatomic pathways must be intact 
or insensitivity to pain results, the extent of which depends on the site 
of the lesion. With a severed peripheral nerve there will be a small 
area of analgesia; an interruption of the ascending pathway of the 
spinal cord will cause analgesia of a large portion of one side of the 
body, as well as disturbance of other sensory modalities. A lesion of 
the thalamus causes diminution or loss of sensation of one side of the 
body and sometimes a sensation of unpleasantness whenever that side 
is stimulated. Complete loss of the sensation of pain due to involve- 
ment of the highest cortical level was observed by Schilder and Stengel,* 
who reported 3 cases in which such loss was associated with a lesion 
of the supramarginal gyrus of the left parietal lobe. The patients 
seemed insensitive to pain and did not defend themselves against dan- 
gerous stimuli. The authors postulated the presence of a center here 
a lesion of which made it impossible to appreciate pain and to formulate 
it into a conceptual attitude. This syndrome was termed “asymbolia 
for pain.” 

Diminished ability to perceive pain is also noted in certain personal- 
ity types and in many persons under the stress of powerful emotions. 
There is greater sensitivity in the cultured than in the uneducated and 
hardier, and in the civilized than in the uncivilized. It is also possible 
to be inattentive and to disregard pain, as in the violence of a fight 
or when one is experiencing some other overwhelming emotion. The 
same imperception and inattentiveness occur in some mentally defective 
persons, in states of religious exaltation, in hysterical states and in the 
trances of mediums.* 

Finally, a small group of patients with universal insensivity to 
pain have been observed, and yet none of these had any of the afore- 
mentioned conditions which might explain their deficiency. Van Ness 
Dearborn * reported the case of a man aged 54 who had never experi- 
enced any pain but headache. He had sustained many severe injuries 
without any sensation of pain and had finally gone on the stage, billed 
as “The Human Pincushion,” and would allow the audience to stick 
pins into him, and even to drive a nail through his hand. This man 
was physically and mentally normal and showed no other evidence of 
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neurologic defect. The author suspected that the patient had some 
congenital defect in the central mechanism for pain perception. Ford 
and Wilkins ® studied 3 children, aged 7 and 8 years, who had a sim- 
ilar insensitivity to pain. All had sustained innumerable lacerations, 
bruises, burns and fractures without the slightest sensation of pain. 
One child stuttered occasionally and another had a specific reading dis- 
ability, but no defect could be found in the sensory apparatus; nor was 
there any other evidence of neurologic disease. Two children com- 
plained of pain during acute visceral disturbance. The authors con- 
cluded that these children did not have any real loss of sensibility but 
were indifferent to ordinary pain, and that intense visceral stimuli were 
necessary to cause its recognition. It was suggested that this indiffer- 
ence was due to a congenital defect of development involving the neural 
mechanisms of pain, comparable to color blindness, congenital word 
deafness and congenital word blindness, and probably was not associ- 
ated with anatomic changes. 


The following case appears to be characteristic of this syndrome. 


REPORT OF A CASE 


A white girl aged 7 years was admitted to the James Whitcomb Riley 
Hospital for Children on May 28, 1945, for treatment of an open infection 
following a fracture of the right tibia. One month before, the patient had 
caught her leg in the rounds of a chair and sustained the fracture but summoned 
her parents only because she was having difficulty in extricating the broken leg 
from the chair. A physician applied a cast after manipulation and reduction 
of the fracture without anesthesia, the patient making no complaint of pain. 
During the ensuing weeks the patient made no complaints of discomfort or 
pain and on several occasions attempted to walk on the injured extremity. The 
parents finally brought the patient back to the doctor because they noticed an 
odor emanating from the cast. She was then referred to the hospital, where, 
after removal of the cast, it was noted that the entire anterolateral aspect of 
the right leg was necrotic, and one could see the tibia, fibula, tendon and muscle 
groups of this region, some of the muscles being obviously necrotic. There 
have been many subsequent admissions for treatment of the recurring acute and 
chronic bouts of osteomyelitis of this and the other lower extremity. 

Past History——Birth and early infantile development were essentially nor- 
mal. The child sat up and walked “at the usual times.” Even before she was 
1 year of age the parents noted that she was different from the other children 
in that she did not cry when injured. At the age of 1 year she “dislocated 
her left elbow,” but the family did not know when or how this occurred; and 
they sought medical attention only after they noted that her arm was crooked. 
Roentgenologic examination revealed a fracture-dislocation, and a cast was 
applied; within two days her left hand was so swollen and blue that the father 
removed the cast. The patient had not complained of any pain in the extremity 
and made no effort to protect the arm from use or further injury. At the age 
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of 15 months she sustained a fracture-dislocation of the right elbow, which 
was discovered by the parents only as a local deformity. She continued full 
use of the injured member without complaint of pain. When she was 4% 
years of age, she broke her left leg; the father reduced the fracture, bandaged 
the leg and brought her to the hospital, but she exhibited no evidence of pain 
or distress. 

The father stated: “She was an awful kid to crawl in the rocks and stones. 
She would rub big sores on her hands and knees and would go right on crawling, 
without paying any attention to them. When she crawled, she used the backs of 
her hands and would knock all the skin off the knuckles and the top side of her 
wrist. Time and time again she would burn herself on the coal stove or other hot 


Fig. 1—Self mutilation of the ala nasi and tongue. 


objects and would make no complaint, saying only that it was warm and felt good. 
Her knees and fingers show the scars of many of these burns and injuries. 
Finally, she began picking her nose, and we had to tie her hands down to her 
side, for she would pick off the side of her nose, saying that it tickled.’”’” On several 
occasions the parents smelled the odor of burning flesh and found her leaning 
casually on a hot stove. Cold sensations provided the only sensory source for 


complaints, and she disliked cold water and objects when she was uncomfortably 
cold. 


The parents observed that the only way she was hurt was through “her feelings.” 
Crying had been caused by emotional reactions of hurt feelings, but not by physical 
stimuli. In her play she was extremely rough and paid little attention to hurting 
others, so that other children frequently refused to play with her. She expressed 
sorrow when other children were hurt and wept and she watched carefully to prevent 
her brothers and sisters from becoming injured or burned. 


: 
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The patient had incurred innumerable cuts, bruises and infections but had never 
mentioned experiencing pain. Various injuries of her hands and fingers had 
become acutely inflamed and opened spontaneously, with drainage of pus, resulting 
in scarring and deformity. The left leg and ankle had been the seat of many acute 
exacerbations of chronic osteomyelitis, but the parents had known of these infections 
only by the local swelling and redness. 

Family History—The father, a laborer, aged 36, was in good health. The 
mother was 31 years of age and in good health; both parents were of very small 
stature, particularly the mother. There were four paternal siblings, who had a total 
of fifteen children, and six: maternal siblings, with a total of twenty-seven living 
children, none of whom had problems similar to the patient’s. There was no 
familial incidence of disease. 


Fig. 2.—Deformity, contracture and ulcer of the right leg; subsiding acute 
osteomyelitis of the left ankle; burn scars on both knees. 


Physical Examination.—Physical examination showed nothing abnormal except 
for the multiplicity of scars and deformities which were the result of the many 
injuries and abscesses. Neurologic examination revealed a normal status: save for 
the absence of the usual responses to painful stimuli. The olfactory sense was 
norma!. Vision was normal, and there were no field defects. The pupils were 
round, equal, and concentrically located and reacted promptly both to light and in 
accommodation. The extraocular movements were normal. There was no diplopia 
or nystagmus. Sensation about the face was entirely normal save for the absence 
of the usual response to painful stimuli. The results of this lack of pain sense were 
evident in the absence of portions of the ala nasi bilaterally and in the rather bifid 
tongue, the latter being the result of her biting her tongue on a number of 
occasions. The muscles of mastication were of normal strength bilaterally. 
Muscles innervated by the seventh nerve were of normal tone and mobility and 
showed no inequality on the two sides, and the sense of taste was normal. Hearing 
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and vestibular sensibilities were normal; swallowing was accomplished without 
difficulty, and sensation in the posterior pharynx was normal except for the absence 
of the usual pain responses. The tongue protruded in the midline, and the shoulders 
were elevated equally. Muscular tone and muscular power were normal and equal 
on the two sides except for the diminution in muscular activity, which was the 


Fig. 3.—Multiple scars on the hands and forearms ; “clubbing” of the fingers due 
to local scarring. 


Fig. 4.—Roentgenogram showing active inflammation in the left ankle joint. 


result of the orthopedic deformities. The deep reflexes, including the biceps, 
periosteal radial, patellar and ankle jerks, were normal and equal on the two sides. 
The abdominal reflexes were prompt in all four quadrants. In the sphere of 
sensation, the patient was able to distinguish all types of sensory stimuli; however, 
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the usual painful responses were not obtained on any stimulation. The patient was 
able to distinguish sharp from dull, and the senses of touch, vibration, position and 
gnosis were also normal. 


Laboratory Examinations——The urine was normal on repeated examinations ; 
hemocytologic studies gave consistently normal results except for hypochromic 
microcytic anemia, apparently due to chronic infection. Serologic reactions of the 
blood for syphilis were negative; examination and manometric studies of the spinal 
fluid revealed a normal status. Roentgenologic studies of the vertebrae and skull 
showed no evidence of any pathologic condition. Pneumoencephalographic followed 
by stereoscopic examination of the skull revealed a normal encephalogram, with 
adequate filling of the subarachnoid pathways and ventricular system. Many 
roentgenologic examinations of the extremities demonstrated the aforementioned 


Fig. 5.—Anteroposterior pneumoencephalogram (brow up). 


healed fractures with acute and chronic osteomyelitic processes in the lower 
extremities. On June 12, 1947 the roentgenologist noted evidence of an acute inflam- 
matory exacerbation in and disorganization of the left ankle. (At this time the 
patient was using this extremity freely and the motion pictures show her walking 
on this swollen ankle, without evidence of painful response.) 


Psychologic examination on August 1 disclosed an intelligence quotient of 92 
on the Binet scale, form M. The tests indicated that the patient was at least of 
low average mental development. In April 1948, the psychologist made further 
examinations to ascertain handedness and the presence of agnosia, aphasia or 
apraxia. On a habit scale for handedness the patient used her right hand in 93 
per cent of her performances, but there was some tendency to the use of the left 
hand. It was believed that the patient was right handed, but some use of this 
hand appeared to be due to training rather than to constitutionally established 
laterality. The Eisenson Scale for Aphasia and Related Disturbances revealed no 
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visual, auditory or tactile agnosias except when letters, numbers and words were 
involved; however, the patient had had no formal education at this time. 
Attempts were made to teach the patient to read, and she learned to recognize 
simple words promptly, but was not able to learn to copy simple letters, such as 
M. It was impossible to complete the psychologic testing because of her exposure 
to a contagious disorder. 

The electroencephalogram revealed moderately slow activity in all leads, but 
this may be normal for persons of the patient’s age group. There was no evidence 
of any focalization in this examination. 


In the differential diagnosis in this case, it is easy to exclude the 
common symptom complexes characterized by analgesia. The absence 
of recognition of pain without real loss of sensation rules out a periph- 


Fig. 6—Right lateral pneumoencephalogram. 


eral neuropathy. These considerations also exclude syringomyelia, 
which causes loss of thermal sensation and atrophy of small muscles. 
Indeed, the normal results of neurologic examination, normal pneumo- 
encephalogram and borderline normal electroencephalogram make it 
unlikely that any gross neuroanatomic lesion exists in this case. 


It is also difficult to explain this condition on the basis of psycho- 
pathology due to personality disturbance. It is true that hysteria may 
cause widespread anesthesia, but in this patient the syndrome was 
observed before she was 1 year of age, has apparently shown none of 
the variations and contradictions in distribution so frequently seen in 
cases of conversion hysteria and has lacked dramatic aspects designed 
to attract attention. The child simply assumes that her sensory equip- 
ment is normal and has enjoyed her life except for frequent traumatic 
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inconveniences. The same considerations would militate against a 
diagnosis of masochism or a perverted pleasure in experienced pain. 
The patient has never appeared to derive any pleasure from her injuries 
or the subsequent medical attention. She has picked off the side of 
her nose and bitten off the tip of her tongue, but this appeared to be 
due to an incomprehension of the nature and meaning of the act, rather 
than to its being associated with pleasurable sensations. There seems 
to be no possibility that her inattentiveness to pain could be due to 
overwhelming emotional reactions, states of ecstasy or some trance- 
like conditions, because most of her injuries have occurred during nor- 
mal childhood play. Finally, mental deficiency is excluded by her 
psychometric test results and her active, alert responsiveness. 


COMMENT 


Congenital universal indifference to pain is apparently a syndrome 
in which the patient has adequate reception of painful stimuli but is 
unable to synthesize them into a meaningful, emotionally toned concept 
with appreciation of unpleasantness and probable danger to self. The 
nature of the disorder is unknown, and there is no proof regarding its 
etiology. At present it is possible only to offer theories regarding its 
causation. 

A clue to the nature of the underlying disturbance may be found 
in the observations of Schilder and Stengel,* who found a somewhat 
similar insensitivity to pain, apparently due to a lesion of the left supra- 
marginal gyrus. It appears that one of the important functions of 
this sensory association center is the organization of all incoming 
sensory stimuli and concomitant emotional states into a concept which 
is meaningful and consciously appreciated. Other work by Schilder 
has shown that the intactness of this area is vital to comprehension 
of the organizational scheme of body parts. According to these authors, 
destruction of this area may cause loss of the sense of pain and inabil- 
ity to formulate a concept of its nature or its meaning to the body 
economy. 

The supramarginal gyrus also has an important role in the speech 
mechanism, and organic lesions in this area often cause severe aphasic 
disturbances in the comprehension of speech, especially the recognition 
of the written word. However, similar aphasic disturbances, such as 
congenital word blindness and word deafness, may occur in children 
without any known structural lesion or defect. Orton’ suggested that 
they may be due to a lack of establishment of unquestioned dominance 
of one cerebral lobe over its fellow. It may be significant that in 2 
of the previously reported cases * there were disturbances of the speech 


7. Orton, S.: Reading, Writing and Speech Problems in Children, New 
York, W. W. Norton & Company, Inc., 1937. 
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mechanism, and our patient showed some evidence of incompletely 
established laterality. 


These considerations suggest two possible theories which might 
explain our patient’s indifference to pain. The first possibility is 
that there exists a congenital structural defect with incomplete neural 
connections and communicating fibers in the postcentral area with 
consequent inability to organize the complex concept of pain. On the 
other hand, it is quite possible that no underlying neurologic defect 
exists in these patients and that the indifference to pain represents 
an aphasic-like disturbance. If this hypothesis is correct, the dis- 
order is closely related to congenital aphasias, such as word blindness 
and word deafness, and possibly is dependent on a lack of established 
cerebral dominance. Finally, a combination of these two mechanisms 
may occur and the functional and structural defects cooperate to estab- 
lish this aphasic-like incapacity to form a concept of pain. Unfortu- 
nately, no definite evidence is available to support our theories, and 
the nature of this strange analgesia or indifference remains a mystery. 
However, further studies of the pain-symbolizing functions of the 
supramarginal gyrus of the dominant cerebral hemisphere are indicated. 
If more definite localization can be established, it may be possible to 
destroy this area surgically in cases of intractable pain. 


Indiana University Medical Center. 


ABSTRACT OF DISCUSSION 


Dr Russet, N. De Jone, Ann Arbor, Mich.: The presentation of this case 
raises several questions: What is pain? Why do persons react to pain in dif- 
ferent ways? What is the explanation of the absence of the recognition of pain 
in the case reported? I wonder whether this patient has true analgesia. She is 
able to differentiate between sharp and dull; usually, with loss of pain due to an 
organic lesion, such as is seen with lesions of peripheral nerves, this discrimination 
is lost. 

I wonder, too, about corneal sensation, the corneal reflexes and the sensation 
of itching. It has been shown that pruritic manifestations are absent with loss 
of pain. 

If a specific lesion exists in this case, it cannot be one either of peripheral nerves 
or of the sensory pathways; neither can it be thalamic, since a lesion would have 
to be bilateral, but limited to certain nuclear groups. The disturbance in this case 
can best be called agnosia for pain. Astereognosis actually is a tactile agnosia, or 
asymbolia, in which there is loss of comprehension or recognition of stimuli, although 
peripheral sensations are intact. In the present case there is loss of recognition 
and interpretation of painful stimuli, with questionable loss of reception of the 
impulses. So far as I know, there is no cerebral dominance for somatic sensations. 
Astereognosis is always contralateral to the lesion. I doubt whether a unilateral 
cerebral lesion, even one in the dominant hemisphere, could cause this bilateral 
agnosia for pain. I assume that this condition is the result of a generalized, or 
diffuse, developmental anomaly, and I doubt the presence of a local lesion in either 
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the parietal lobe or the supramarginal gyrus. This is a provocative case, and 
study of cases of this type may aid in our knowing more about the nature and 
interpretation of pain. 


Dr. G. O. Grarn, Detroit: Because of the apparent rarity of this condition, I 
might describe briefly a somewhat similar case. A man aged 37 came to the 
Henry Ford Hospital with no neurologic complaints ; but, in explaining several scars 
over various parts of the body he said that in early childhood his mother had had 
to place mitts on his hands to keep him from burning his fingers on the stove. He 
apparently had no appreciation of the sense of pain. Early in childhood he found 
that he had no sense of smell. He had received painless cuts and burns throughout 
childhood. He had had painless osteomyelitis fifteen years prior to the present 
admission. He had sustained various painless burns, cuts and frostbites. He had 
received a painless burn on the left heel, which required a skin graft, as well as a 
painless burn of the right ankle. This man had normal corneal sensitivity, and 
his corneal reflexes were normal. He did not have universal indifference to pain. 
There was a collar of relatively intact sensation for pain about the neck, anteriorly 
and posteriorly, and the tip of the nose and the cornea were not insensitive to pain. 
The oral cavity and the nasal cavities were insensitive to pain, but the pharyngeal 
cavity was normally sensitive. In the saddle area and the lower areas, there was 
only moderately impaired sensitivity, with slightly more impairment as one 
proceeded upward. There was slight preservation of sensitivity around the thumb 
and adjoining area of the left hand. He had relative insensitivity to pain of the 
deep pressure type. Taste and smell sensations were also impaired to a large degree. 
Motor functions, including reflexes, were essentially normal. I suggested a diagnosis 
of agenesis, perhaps of certain nuclei of the thalamus. I did not consider the 
disturbance an agnosia, for there were areas of partial preservation of pain sense. 

Dr. Kart Von Hacen, Los Angeles: My associates and I have had an oppor- 
tunity to study a number of similar cases at the Children’s Hospital at Los Angeles 
and at the Los Angeles County General Hospital. They follow quite characteristi- 
cally the case described by Dr. Boyd and Dr. Nie. Dr. Nielsen studied a 
pedigree in which the family history was entirely negative for such a disorder. 
There were 3 children, 2 of whom showed this congenital indifference to pain, and 
the third one, instead of being indifferent to pain, was hyperalgesic. Any stimulus, 
even light touch, was extremely painful and caused the child to cry and complain, 
behavior the exact opposite of that exhibited by his sisters, who had sustained 
injury and laceration without complaint. Such patients do not have inability to 
recognize pain. They differentiate between touch and pinprick. Their corneal 
reflexes are present. The defect is in the emotional response to pain; and it is our 
concept that this is not an agnosia, but that there is a congenital disturbance in the 
person’s emotional capacity to react to pain, and that there must be some disturbance 
in the thalamocortical connections. 


Dr. Louis W. Nie, Indianapolis: I wish to thank Dr. DeJong, Dr. Grain 
and Dr. Von Hagen for their comments and contributions. 


INTERRUPTION OF THE SYMPATHETIC NERVE SUPPLY 
TO THE BRAIN—EFFECT ON PARKINSON’‘S 


SYNDROME 
W. JAMES GARDNER, M.D. 
AND 
GUY H. WILLIAMS Jr., M.D. 
CLEVELAND 


| bib has been added by a century’s research to the clinical 

description of Parkinson’s syndrome as given by James Parkinson 
in his essay on “Shaking Palsy,” written in 1817. The pathology of 
paralysis agitans and postencephalitic and arteriosclerotic Parkinson’s 
disease has been fairly well clarified. The physiology of these disorders 
remains rather obscure. 


The treatment of Parkinson’s syndrome is still essentially that of 
medical management. Browder? recently reported his results in sec- 
tioning the fibers of the anterior limb of the internal capsule in cases of 
parkinsonism and stated the belief that this procedure should be further 
investigated. The interruption of the sympathetic nerve supply to the 
cerebral blood vessels and the extremities as a method of treatment for 
various disorders of the nervous system is not new. In 1896 Jonnesco,? 
and in 1899 Alexander,® performed cervical sympathectomy in the 
treatment of epilepsy. Mixter and White * performed bilateral cervico- 
thoracic sympathectomy on a number of patients who had severe epi- 
leptic seizures, but these authors, too, found the outcome disappointing. 


* From the Cleveland Clinic and the Frank E. Bunts Educational Institute. 

Read before the Section on Nervous and Mental Diseases at the Ninety-Sev- 
enth Annual Session of the American Medical Association, Chicago, June 25, 1948. 

1. Browder, J.: Section of Fibers of Anterior Limb of Internal Capsule in 
Parkinsonism, Am. J. Surg. 55:264-268 (Jan.) 1948. 

2. Jonnesco, T., cited by White, J. C., and Smithwick, R. H.: The Autonomic 
Nervous System: Anatomy, Physiology, and Surgical Application, ed. 2, New 
York, The Macmillan Company, 1941, p. 271. 

3. Alexander, W.: Treatment of Epilepsy, Edinburgh, Y. J. Pentland, 1899, 
p. 220. 

4. Mixter and White, cited by White, J. C., and Smithwick, R. H.: The 
Autonomic Nervous System: Anatomy, Physiology, and Surgical Application, 
ed. 2, New York, The Macmillan Company, 1941, p. 255. 
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The treatment of migraine and other forms of headache by sympa- 
thectomy was attempted by Dandy,’® Craig,® Love and Adson.’ 

To our knowledge, Royle,® of Australia, was the first to use sympa- 
thetic ramisection for parkinsonian rigidity. This was the outgrowth 
of sympathetic ramisection for the treatment of spastic paralysis, intro- 
duced by him in 1923. He stated the opinion that section of the 
sympathetic supply to a limb decreased the muscular tone in that 
extremity. In 1930 he reported the results of sympathetic ramisection 
on 22 patients with parkinsonian rigidity. He stated, “Some result 
was obtained in 68 per cent of these patients, and an excellent or good 
result in 27 per cent.” Attempts by other investigators to substantiate 
Royle’s work were fruitless. A group of observers in England con- 
cluded that Royle’s sympathetic ramisection for spastic paralysis was 
also of no value. 

In 1933 Rees® recorded observations after sympathetic ganglionec- 
tomy in cases of the postencephalitic parkinsonian syndrome. He stated 
that in those cases of postencephalitic parkinsonism in which spasticity 
was a predominating symptom, one might possibly expect lessening of 
spasticity and an increase in initiation, control and speed of voluntary 
action after ganglionectomy. He reported that in cases in which the 
tremor was a predominating symptom little could be expected in the 
way of improvement, and that actually the speed and amplitude of 
the tremor might be even greater than before sympathectomy. 

Risteen and Volpitto*® noted that in carrying out block of the 
stellate ganglion in cases of spasticity following vascular accident there 
was reduction in the amount of spasticity. This led them to believe 
that such treatment might influence the rigidity of postencephalitic 
parkinsonism. These authors observed that with repeated injections 
into the stellate ganglion extrapyramidal rigidity diminished but the 
tremor was not essentially altered. 


5. Dandy, W.: Treatment of Hemicrania (Migraine) by Removal of Inferior 
Cervical and First Thoracic Sympathetic Ganglion, Bull. Johns Hopkins Hosp. 
48:357-361 (June) 1931. 

6. Craig, W. M.: Hemicrania of Migraine, Proc. Staff Meet., Mayo Clin. 
10 :362-364 (June) 1935. 

7. Love, J. G., and Adson, A. W.: Effects of Cervicothoracic Sympathectomy 
on Headaches, Arch. Neurol. & Psychiat. 35:1203-1207 (June) 1936. 

8. Royle, N. D.: Clinical Results Following Operation of Sympathetic Rami- 
section, Canad. M. A. J. 24:229-234 (Feb.) 1931. 

9. Rees, C. E.: Observations Following Sympathetic Ganglionectomy in Cases 
of Post-Encephalitic Parkinsonian Syndrome, Am. J. Surg. 21:411-415 (Sept.) 
1933. 

10. Risteen, W. A., and Volpitto, P. P.: Role of Stellate Ganglion Block in 
Certain Neurologic Disorders, South. M. J. 39:431-435 (May) 1946. 
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Interest in attempts to alter cerebral physiology by sympathetic 
block or sympathectomy was aroused at the Cleveland Clinic in January 
1946. At that time a white woman, aged 38, in the hospital because 
of complete left hemiplegia due to cerebral embolus, was affected with 
excruciating pain throughout the entire paralyzed side. The pain was 
considerd to be of thalamic origin, and possibly the result of altered 
blood flow. Injection of procaine into the contralateral stellate ganglion, 
although producing evidence of satisfactory sympathetic interruption, 
did not immediately alter the pain. This injection was promptly fol- 
lowed by injection into the left stellate ganglion, and relief occurred 
within an hour. Associated with the relief of the pain was moderate 
improvement in the motor function of the paralyzed extremities. 

This experience was of sufficient interest to warrant bilateral injec- 
tion of procaine into the stellate ganglion in cases of cerebral vascular 
disease, cerebral atrophy and parkinsonism." 

The first patient on whom this procedure was tried was a man 
aged 28. He had postencephalitic parkinsonism involving the left side 
and spasmodic torticollis of two years’ duration. The degree of tremor 
was minimal. After bilateral injection into the stellate ganglion, the 
patient experienced relief of muscular rigidity of the left arm and leg, 
as well as reduction of rigidity in the sternocleidomastoid muscle. The 
tremor was not noticeably altered. The effect was transitory, wearing 
off within several hours. Repeated injections produced similar results. 

Since temporary relief was obtained by injection of procaine into 
both stellate ganglia, a decision was reached to attempt interruption of 
the sympathetic nerve supply to the brain by operative means in the 
next patient encountered. It was hoped that such a procedure would 
afford permanent improvement. The indications for this test occurred 
in November 1946. A bilateral anterior thoracic rhizotomy was per- 
formed on the first to the fourth thoracic segments in a patient aged 
27 who had parkinsonism involving the right side and bilateral blepharo- 
spasm of postencephalitic origin of six years’ duration. Although 
there were lessening of the tremor immediately after operation and some 
reduction in the number of attacks of blepharospasm, sweat tests of the 
face indicated that the sympathectomy was not complete. Anterior 
rhizotomy was abandoned in favor of bilateral stellate ganglionectomy, 
and this, in turn, was supplanted by bilateral superior cervical ganglion- 
ectomy, inasmuch as the latter procedure was considered to be the 
only method of producing a postganglionic sympathectomy of the brain. 


11. In performing these injections the technic of de Sousa Pereira was found 
to be free of complications, as well as being simpler and more certain than other 
methods (de Sousa Pereira, A.: Blocking of Middle Cervical and Stellate 
Ganglions with Descending Infiltration Anesthesia: Technic, Accidents and Thera- 
peutic Indications, Arch. Surg. 50:152-165 [March] 1945). 
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RESECTION OF THE SUPERIOR CERVICAL SYMPATHETIC GANGLIA 


Technic.—Both ganglia are usually removed at a single operation. The patient 
receives 3 grains (0.195 Gm.) of pentobarbital sodium U.S.P. two hours before 
operation, and one hour before operation he is given 1/6 grain (10 mg.) of mor- 
phine sulfate and 1/150 grain (0.4 mg.) of atropine sulfate hypodermically. The 
operation is then carried out with the use of local anesthesia and intravenous 
injection of pentothal sodium.® With the patient lying on his back and with his 
head turned to the opposite side, an incision is made through the skin along the 
anterior border of the upper portion of the sternocleidomastoid muscle. This 
muscle is retracted laterally, and the carotid sheath with its contents is retracted 
forward and medially. The cervical portion of the sympathetic chain is identified 
lying on the deep cervical fascia posterior to the carotid sheath. It is picked 
up on a nerve hook, and, in order that one may be certain of its identity, is stimu- 
lated electrically. This causes a prompt dilatation of the pupil. The chain is 
then traced cephalad to the superior cervical ganglion, which is a large fusiform 
ganglion extending up to the base of the skull. The chain is divided below the 
superior cervical ganglion, which is freed of all attachments and divided at or near 
its superior pole. The wound is then closed with buried silk and clips to the 
skin. A similar procedure is carried out on the opposite side. 

Material.—In this series of 34 cases of Parkinson’s syndrome, the disease was due 
to encephalitis in 21, to arteriosclerosis in 10 and to paralysis agitans in 3. In 
selecting the patients, those having rigidity as the predominating symptom or sign 
were chosen. The age level was from 37 to 69 years, the average age being 
53.8 years. Cases representing all stages of the disorder were selected, the signs 
and symptoms ranging from minimal to those of far advanced disease. 

In 17 cases in this series postoperative checks were made by the instillation of 
cocaine into the eye or by sweat tests on the face, and in each instance the sympa- 
thectomy to the head was found to be almost 100 per cent complete. Insofar as 
possible, the routine of preoperative therapy was continued unchanged after 
operation. 


Observations.—The most troublesome complication is that of the 
“parotid syndrome.” This condition developed in 21 cases and was 
described by the patients as an experience of fleeting sharp pain at 
the angle of the jaw on taking the first bite or two of food. This pain 
appears to be due to a sympathetic-parasympathetic imbalance having 
been created by interruption of the sympathetic supply to the parotid 
gland. It may be the result of either vasodilatation within the gland 
proper or excessive secretion of saliva. Thus far, no satisfactory 
method of combating this difficulty has been reached. Atropine or 
neostigmine does not alter the effect, but intramuscular injection of 
tetraethylammonium chloride (etamon®) prior to the taking of food 
will relieve it. Although some patients complain of this pain, the 
majority do not find it troublesome. 

Paralysis of the vocal cords was noted in 7 cases. In all but 1 case 
this was of a temporary nature, and the accompanying hoarseness was 
found to clear completely within a matter of a few days after operation. 

In 16 cases varying degrees of nasal stuffiness were complained of 
after operation. This is considered to be the result of the sympathectomy 
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proper, and, except for the use of mild nose drops, no satisfactory 
means of combating this disorder has been found. 


There were 2 deaths in the series of 34 cases. The first fatality was that of 
a man aged 64 with advanced paralysis agitans. The disease had been present 
for ten or eleven years. The patient’s family stated that he had been “failing” 
for two or three months prior to his admission to the hospital. Since the degree 
of rigidity was greater proportionately than the amount of tremor and his condi- 
tion was deteriorating, it was decided to carry out the procedure. 


Two hours before operation he was given 3 grains (0.19 Gm.) of pentobarbital 
sodium. One hour prior to operation, morphine sulfate, 1/6 grain (0.01 Gm.) and 
atropine sulfate, 1/150 grain (0.003 Gm.) were administered. On his reaching the 
operating room, the patient was extremely drowsy, and a considerable amount of 
mucus was present in the throat and nasopharynx; this was aspirated prior to 
operation. A field block was used as anesthesia. The right sympathetic nerve 
chain was promptly located and sectioned. On completion of this procedure, it 
was thought wise not to attempt section of the left sympathetic nerve chain at 
that time, although the patient’s condition was about the same as before operation. 
The next morning he was able to be out of bed for a short time. However, that 
evening he became semicomatose and was found to have a temperature of 103 F. 
and a pulse rate of 120 per minute. Examination of the chest revealed generalized 
rhonchi and rales. Tracheal aspiration was carried out, but little mucus was 
obtained. On several occasions he rallied somewhat, but the general course was 
downhill and generalized haziness appeared in a roentgenogram of the chest. The 
patient died on the fifth postoperative day. Permission for autopsy was not obtained. 
The final clinical diagnosis was paralysis agitans and bilateral bronchopneumonia. 


The second death was that of a woman aged 43 who had postencephalitic 
parkinsonism of fifteen years’ duration. She had become progressively worse 
during the past two years, so that she was practically unable to be active or to 
care for herself. She had considerable difficulty in swallowing, particularly when 
she neglected to take stramonium. 


The patient was given 3 grains of pentobarbital sodium two hours, and mor- 
phine sulfate, 1/6 grain, and atropine sulfate, 1/150 grain, one hour before opera- 
tion. Prior to undergoing operation, she, too, was extremely drowsy. During 
the induction of the pentothal sodium® anesthesia, a respiratory stridor with severe 
cyanosis developed, and introduction of an intratrachael tube was required. Her 
color then improved, and it was decided to proceed with the operation. The left 
superior cervical ganglion was readily identified and sectioned. A similar pro- 
cedure was carried out on the right. Her condition was satisfactory throughout 
the operation. 


About six hours after operation her blood pressure was 130 systolic and 
85 diastolic, her pulse rate 84, and her respiratory rate, 12 per minute, with no 
stridor. At that time administration of oxygen by nasal catheter was started, 
and she was placed on shock blocks. It was approximately another twenty-four 
hours before she responded to questioning, at which time her voice was thick. The 
patient never regained full consciousness. Neurologic examination revealed no 
localizing signs. Bronchoscopy failed to reveal a mucus plug or atelectasis. The 
patient died on the fifth postoperative day, probably as the result of cerebral 
anoxia which occurred during induction of anesthesia. Autopsy revealed depig- 
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mentation of the substantia nigra, neuronal degeneration, diffuse cerebral edema, 
edema of the right lung and bilateral bronchopneumonia. 


The results of bilateral cervical sympathectomy were compiled 
from observations made from two to fifteen months after operation. 
Analysis revealed that the most satisfactory improvement was in 
alteration of mood. In 20 cases the emotional tone was improved. One 
of the most startling examples of this was that of a man aged 43 who 
had postencephalitic Parkinson’s disease of one or two years’ duration. 
He was basically of a psychasthenic temperament and had always 
been extremely conscientious and punctual in carrying out his duties 
as postmaster in a small town. After the operation, he reported that 
there had been but slight relief of the rigidity, practically no change 
in the tremor and even some increase in salivation, but that, nevertheless, 
he felt much “better generally.” His wife was concerned about his 
carefree attitude. The patient stated that,- instead of reporting to the 
postoffice at the appointed hour, he went only when in the mood and 
that actually he did not care much whether he got there or not. 
Although he experienced no objective improvement, he was enthusiastic 
about the operation and expressed the opinion that the procedure was 
of definite value. Numerous other patients have expressed similar 
sentiments and were enthusiastic about the sympathectomy, although 
the objective observations did not warrant such optimism. 


Some improvement in the lessening of rigidity has been noted in 
14 cases. If one were to evaluate this improvement in the interval 
of one to two months after operation, great enthusiasm fur the proce- 
dure might be manifested. A longer period of postoperative observation 
reveals that the immediate improvement is not maintained. Mod 
erate relief of rigidity occurred in 4 cases. This phenomenon may 
also be attributable to increased animation, the result of improvement 
in mood. 


The tremor of Parkinson’s syndrome is altered but little by inter- 
ruption of the sympathetic nerve supply to the brain. Four patients 
claimed some improvement. None had relief. Two patients revealed 
some increase in the amount of tremor. It was problematic whether 
the increase in tremor might be the result of the operative procedure 
or be due to the progressive nature of the disease. Three patients had 
oculogyric crises, as concomitants of the Parkinson syndrome. Of 
this number, none had complete relief, and 1 had reduction in the 
number of attacks of oculogyric crises. None was made worse by 
the operation. The sleep rhythm was not affected by interruption of the 
sympathetic nerve supply to the brain. The degree of salivation was 
essentially unchanged after operation so long as medication was con- 
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tinued. As far as can be ascertained, the effectiveness of medication 
is not greatly enhanced by this surgical procedure. 


COMMENT 


Analysis of the results of interruption of the sympathetic nerve 
supply to the brain in cases of Parkinson’s syndrome reveals that 
except in 3 or 4 cases this procedure has been of little value. A striking 
example of improvement was the case of a man aged 47 who had 
pronounced tremor of the hand and weakness of the arms and legs, as 
well as rigidity of eighteen months’ duration. For approximately six 
months prior to operation, he had been treated by the usual administra- 
tion of scopolamine hydrobromide, without relief. After section of 
the right superior cervical and the left stellate ganglion, the latter 
being chosen because of periarthritis of the left shoulder, his tremor 
persisted, but he stated that he felt much better and experienced a 
decided elevation in mood. He commented: “I feel relaxed for the 
first time in four years.” One month after his discharge from the 
hospital, definite decrease in the amount of rigidity was detectable, 
as evidenced by his gait and the ability to shrug his shoulders, move 
his head at will, shave himself and even tie his shoe laces. Even at 
the time of writing, fourteen months after operation, he was much less 
rigid and was able to carry out a number of fine movements with his 
hands unless emotionally upset. 

Several patients reported that their condition was aggravated by 
the operative procedure. Objective observations on these persons did 
not indicate any degree of advancement except what might be expected 
from the natural progression of the disease itself. 

As stated previously, interruption of the sympathetic nerve supply 
to the brain causes favorable alteration of mood in some persons. It 
has been fairly well established that the signs and symptoms of 
Parkinson’s disease are subject to great variability, the intensity depend- 
ing on the patient’s emotional status. All but 3 persons in this series 
indicated that knowing what they do now, they would again have the 
operation. For complete evaluation of this procedure, it would be 
necessary to have controls, especially for elimination of the purely 
psychologic conditioning of the sympathectomy. 


SUMMARY 


1. Interruption of the sympathetic nerve supply to the brain by 
bilateral resection of the superior cervical ganglion was carried out in 
34 cases of Parkinson’s syndrome. 


2. Two deaths are recorded in this series, both of seriously ill 
patients 
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3. The chief complications of the procedure are: (a) pain in either 
or both parotid areas with the first bite or two of food taken, (b) nasal 
stuffiness and (c) transient paralysis of the vocal cords, due to incidental 
trauma to the vagus nerve. 


4. Except for isolated instances in which there was a small amount 
of objective improvement, only subjective improvement in the mood 
was elicited. 


5. It is concluded that interruption of the sympathetic nerve supply 
to the brain in treatment of Parkinson’s syndrome is of minor value. 
Consequently, the procedure should be used only occasionally, in 
selected cases, and in such instances the prognosis must be guarded. 


The Cleveland Clinic. 


ABSTRACT OF DISCUSSION 


Dr. Witrorp A. RistEEN, Augusta, Ga.: Dr. Gardner and Dr. Williams are 
to be thanked for an honest appraisal of the effects of sympathetic interruption 
in the treatment of Parkinson’s disease. My experience with a similar group of 
patients has paralleled theirs. My colleagues and I have used repeated inter- 
ruption of the stellate ganglion by procainization, and we feel that our results are 
comparable and that surgical intervention is not required. Of importance is the 
argument in support of surgical removal of the superior cervical ganglion, namely, 
that the inflow of fibers accompanying the vertebral vessels is not interrupted. 
Immediately after block of the ganglion there are a reduction in rigidity and an 
increase in tremor. This increase concerns not only rate but amplitude as well. 
After block, the patient complains of severe weakness, which is due to the reduc- 
tion of rigidity. Further treatment is required for production of normal gait and 
for maintenance of posture. The interval between induction of blocks is extremely 
variable. Some patients have blocks every five or six days; others can wait two 
or three weeks. The patients have an increased sensation of well-being. Less 
drug therapy is required after block than after ganglionectomy. Use of smaller 
doses at wider intervals seems to meet the patient’s requirements. The effects 
of vasodilator substances have been tried out in connection with block; we feel 
that sodium nicotinate or nicotinic acid is probably the safest substance to use 
because of its relative nontoxicity. It is easily administered, and there is a wide 
variation in dosage. I am glad that Dr. Gardner and Dr. Williams did not allow 
their enthusiasm for this procedure to become unrestrained. As a procedure to 
be used alone, it has little value. As a procedure to be combined with all other 
known forms of treatment for Parkinson’s disease, I believe that it does have 
value and that it should have a critical trial in the future. 

Dr. I. Joshua Speicer, Chicago: It was unequivocally proved by Davis and 
Pollock in the 1920’s that removal of the sympathetic supply to a limb does not 
alter its tone. The series of sympathectomies presented by Dr. Gardner and 
Dr. Williams and my own series were performed to interrupt the sympathetic 
supply to the brain and not to the extremities. It seems superfluous to state so 
fundamental a fact, but the question has arisen several times during the course of 
the investigation. Following the lead of Dr. Gardner and his co-workers, four 
months ago I performed cervical sympathectomy in 18 selected cases of Parkin- 
son’s disease. The results were almost exactly the same as those described in 
the Cleveland series. The complications, such as preprandial pain in the parotid 
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area, nasal stuffiness and vagal palsy, were all encountered. A patient with 
advanced disease, with difficulty in swallowing died seven days after operation 
of aspiration bronchopneumonia. Of the remaining 17 patients, 8 showed only 
transient relief of rigidity, lasting two weeks or less, returning thereafter to their 
original state of increased rigidity. Of the remaining 10 patients, 6 exhibited 
from 30 to 50 per cent subjective decrease in their rigidity, and 4 patients have 
shown 50 per cent or more; in both groups this improvement has lasted over 
two months. 

To determine the psychogenic nature of the improvement, a particularly sug- 
gestible patient was chosen. Bilateral incisions made in the usual locations in the 
skin were closed without sympathectomy being performed. No improvement 
was noted. 

It is impossible for any one who has seen these patients before and after 
operation to doubt that a change occurs. In some it lasts only a few days; in 
some, many months. Whether the effect is actually a physiologic one or whether 
it is purely psychogenic can only be conjectured. I doubt whether the same 
percentage even of transient improvements could be obtained in a similar number 
of controls. It is possible that a physiologic basis exists for this improvement; 
since the procedure is a postganglionic sympathectomy, its effect is gradually lost. 
In any event, certain facts emerge undeniably. from these two series of cases: 
1. Superior cervical sympathectomy is followed in almost all cases of parkinsonism 
by improvement in rigidity. 2. This improvement lasts more than two months in 
only a small percentage of cases. 3. Superior cervical sympathectomy does not 
seem to be the answer to the still unsolved problem of parkinsonism. 

Dr. W. JAMES GARDNER, Cleveland: Since the days of Hunter and Royle, 
any discussion of the subject of sympathectomy for neurologic disorders has usually 
generated more heat than light. The reason for this was pointed out by Karnosh 
and me a year ago, when we reported on the enhancement and lightening of mood 
of depressed patients as the result of bilateral injection of procaine into the 
stellate ganglion. 

Many surgeons in the past have allowed themselves to be misled by the enthusi- 
astic response of the sympathectomized patient, which is due to the improvement 
in mood. Some of these patients are almost euphoric, and, of course, some of them 
show little alteration in mood. 

Interruption of the sympathetic nerve supply to the brain results in an increased 
flow of blood to the brain. At present we do not advise this operation for 
parkinsonism unless further study of the cases in which it has already been per- 
formed indicates that it has retarded the progress of the disease. 


Dr. Percivat Battey, Chicago: I was not impressed with the efficacy of this 
method of treatment, and I know of no rationale which would lead one to suppose 
that it would be effective. 

I notice that the authors, in spite of their statement that the method did not 
seem to accomplish much, advise it in selected cases, but I did not understand 
from their presentation how they propose to select their cases in the future. 
I should like to ask them that question. 


TULAREMIC MENINGITIS 


Report of a Case 


WILLIAM S. FIELDS, M.D.* 
ST. LOUIS 


LTHOUGH several thousand cases of tularemia have been reported 
in the literature during the past twenty years, few cases of 
proved tularemic meningitis have been observed. Considering the 
systemic character of the disease, it is surprising that manifestations 
referable to the central nervous system are not observed more fre- 
quently. Often signs and symptoms of meningeal irritation have been 
noted early in the course of the benign form of the disease; these also 
occur occasionally in cases of fulminating infections having a rapidly 
fatal termination. However, to date, only 6 cases of proved tularemic 
meningitis or meningoencephalitis have been reported. In all the 
outcome was fatal. 


Francis and Callender,’ in 1927, briefly mentioned the case of a 
Negro which was probably one of tularemic meningitis. In 1935, Fran- 
cis,” in a review of tularemia, mentioned 11 cases with severe meningeal 
involvement, manifested by delirium and stupor; death occurred during 
the second week of the illness. Six cases have been reported since 1931 
(Haizlip and O’Neil,’ Bryant and Hirsch,* Hartman,’ Pund and 
Hatcher,® David and Owens? and Stuart and Pullen*). The last report 
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included a tabulation of cases from the literature. The first 5 cases 
were ulceroglandular in type, while the last was of the typhoidal 
variety. The diagnosis was confirmed by postmortem bacteriologic 
studies in 3 cases and by antemortem bacteriologic studies in 1 case. 
In the other 2 cases it was made from the history, agglutination titers 
and microscopic appearance of the lesions. 

The case here reported is of particular interest because it is the 
first instance recorded in which recovery took place after the organism 
was isolated from the spinal fluid. The patient is still living, six years 
after the primary infection, but has recently returned to the hospital 
because of the reappearance of symptoms of involvement of the central 
nervous system. The chronic sequelae of the infection which caused 
the patient to return to the hospital are also of great interest. 


REPORT OF A CASE 


A white girl aged 16 was first admitted to the Boone County (Missouri) Gen- 
eral Hospital on Dec. 20, 1940. Three weeks previously she had caught her head 
in a door, and two days thereafter she expectorated blood. During the following 
week she had malaise and was prostrated. At the time of her admission three 
nearly healed ulcers were noted on the index finger of her right hand. These were 
stated to have been present for three weeks prior to her admission, dating back 
to a time when she had skinned some rabbits. 

Physical examination on this admission (December 20) revealed that the 
patient was somewhat disoriented, but conscious and cooperative. The only relevant 
findings were the ulcers on the right hand and enlargement of the epitrochlear 
and axillary lymph nodes on the right side. Her white blood cell count was 6,600, 
with 65 per cent polymorphonuclear cells, 13 per cent monocytes and 22 per cent 
lymphocytes. The red cell count was 2,800,000, with a hemoglobin content of 
9 Gm. per hundred cubic centimeters. On December 30, the serum agglutination 
test for Pasteurella tularensis gave a positive reaction in a dilution of 1:80. Her 
temperature was said to have been elevated on admission, but the exact degree 
is not known. She was given symptomatic treatment and showed slow, but rather 
dramatic, recovery. A roentgenogram of the chest on December 22 was reported 
as revealing a “small amount of soft infiltration, most pronounced in the left 
side, with veiling of the base of the left lung.” The roentgenologic diagnosis was 
pneumonitis, bronchitis and pleurisy. 

She was discharged from the hospital on Feb. 10, 1941, with a diagnosis of 
tularemia, ulceroglandular type; pneumonitis; malnutrition, and anemia. 

The patient was admitted to the Boone County Hospital for the second time 
on May 17, 1941. In the interval between admissions she had had severe headaches 
once or twice a week. For three weeks before the second admission there had 
been cramps, pain and tenderness in both legs. For one week she had noticed 
weakness in the right lower extremity. This progressed to the point where she 
was unable to put weight on that leg. At that time the patient was rational, 
cooperative and not disoriented. Neurologic examination showed marked paresis 
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of both lower extremities, which was severer on the right. She was unable to 
raise her right leg or to flex her knee. The deep reflexes were normal in the 
upper extremities and absent in the lower extremities except for the left knee jerk, 
which was hypoactive. Lumbar puncture, performed on May 17, revealed an initial 
pressure of 12 mm. of mercury, xanthochromic fluid and a cell count of 330 per 
cubic millimeter, with 30 per cent polymorphonuclear leukocytes and 70 per cent 
lymphocytes. The value for sugar was 28 mg., and that for protein 730 mg., per 
hundred cubic centimeters, and the colloidal mastic curve was 01345. The white 
cell count was 9,400. While she was in the hospital, her condition became pro- 
gressively worse, and it was recommended that she be transferred to the Barnes 
Hospital. 

She was admitted to Barnes Hospital on May 29. Examination on admission 
showed a small, poorly developed, malnourished young girl. There was a sug- 
gestion of blurring of the nasal margins of both optic disks. The pupils reacted 
normally. The neck was moderately rigid. The triceps jerk was active on the 
right and diminished on the left. The biceps jerk was diminished bilaterally ; 
the knee and ankle jerks were absent on the left side, and pathologic toe signs 
were present bilaterally. The abdominal cutaneous reflexes were present and equal 
on the two sides. On the day following admission a lumbar puncture was per- 
formed. The pressure was normal, and there was no block. The fluid was slightly 
xanthochromic. Without acid there were 340 cells per cubic millimeter, and with 
acid, 180 cells, predominantly lymphocytes. The Pandy test gave a 3 plus reaction. 
The total protein was 740 mg. per hundred cubic centimeters, and the colloidal 
gold curve was 1245555455. The serologic reaction of the spinal fluid for syphilis 
was negative. The red blood cell count was 4,700,000, with a hemoglobin content 
of 16 Gm. per hundred cubic centimeters and a white cell count of 5,450, with a 
normal differential count. The nonprotein nitrogen of the blood measured 24 mg., 
and the sugar 72 mg., per hundred cubic centimeters, and the serologic test for 
syphilis gave a negative reaction. On May 31 there was early papilledema of both 
optic disks, but the physical status was otherwise unchanged. Ophthalmologic 
examination on June 2 was reported as follows: “The right eye shows papilledema, 
which is confined to the nerve head. The vessels are not dilated but show some 
tortuosity. In the upper outer quadrant of the retina are newly formed vessels 
and possibly some hemorrhages. The macula appears normal. In the left eye 
one minute hemorrhage lies in the lower nasal quadrant. The papilledema is about 
equal to that in the right eye. There is no change in the macula. These changes 
are probably due to an inflammatory process rather than to increased intracranial 
pressure.” At this time it was noted that all the deep reflexes were either abolished 
or diminished. There was definite weakness of the sternocleidomastoid muscles, 
which was more pronounced on the right. On June 4 a second lumbar puncture 
was done. The initial pressure was 180 mm. of cerebrospinal fluid, with no 
evidence of block. The fluid at this time was clear, but no cell count was made. 
The total protein value was 647 mg. per hundred cubic centimeters, and the colloidal 
gold curve was 1335555555. The agglutination of the spinal fluid for P. tularensis 
was 4 plus in undiluted form but negative in all dilutions. Culture of the fluid 
for forty-eight hours yielded no growth. A guinea pig was inoculated with spinal 
fluid at this time. For the next twelve days the patient was treated symptomati- 
cally, with some improvement, and was beginning to have some return of function 
in her left leg. Since she was afebrile, she was given physical therapy. Her general 
gondition seemed to improve. On June 10, and again on June 16, the blood agglu- 
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tination tests for P. tularensis gave positive reactions in all dilutions. A culture 
of the blood yielded no organisms. A lumbar puncture done on June 16 revealed 
a normal dynamic state, but the fluid was again intensély xanthochromic. Without 
acid the cell count was 273, and with acid it was 206, per cubic millimeter, of 
which lymphocytes predominated. The total protein was 744 mg. per hundred , 
cubic centimeters, and the colloidal gold curve, 4455555554. Culture again yielded 
no growth. Another guinea pig was inoculated with spinal fluid. The agglutina- 
tion against P. tularensis was still 4 plus, with undiluted serum. On June 17 
the white blood cell count was 6,750, and the differential count showed 11 per 
cent stab forms, 65 per cent segmented forms, 22 per cent lymphocytes, 1 per 
cent monocytes and 1 per cent eosinophils. The urine was normal, as it had been 
previously. On June 30 it was reported that the first guinea pig inoculated with 
spinal fluid had died, and autopsy revealed lesions consistent with the diagnosis 
of tularemia. 


As soon as the diagnosis was made, it was decided to commence treatment with 
antitularemia horse serum. On July 5 the patient was given 2 ampules (30 cc.) of 
Foshay’s antitularemia goat serum intrathecally and 1 ampule intravenously. On 
this date the white cell count was 7,250, with the differential count showing a slight 
increase in lymphocytes. Lumbar puncture done on July 6 showed an initial pres- 
sure of 275 mm. of cerebrospinal fluid, with no block. The fluid was xanthochromic 
and slightly turbid. There were 354 white blood cells per cubic’ millimeter, 96 per 
cent of which were lymphorytes and 4 per cent polymorphonuclear leukocytes. The 
value for total protein was 710 mg., and that for sugar 24 mg., per hundred cubic 
centimeters, and the colloidal gold curve was 0445555553. Agglutination tests prior 
to the injection of the antitularemia serum proved positive in a 1: 320 dilution 
of the spinal fluid. Serum sickness due to the injection of horse serum was noted 
on the fifth day following onset of treatment, when an elevation of temperature 
and tachycardia occurred. On July 16 lumbar puncture showed an initial pressure 
of 560 mm. of cerebrospinal fluid, with no block. The fluid was pale yellow and 
slightly turbid. Without acid there were 193 cells, and with acid 167 cells, per 
cubic millimeter, with lymphocytes predominating. The sugar was 42 mg., and 
the total protein 370 mg., per hundred cubic centimeters. The colloidal gold curve 
was 0253355433. On this day it was noted that the patient was able to move the toes 
of her right foot, which she had been unable to do previously. Further examination 
revealed that there was a large, flame-shaped hemorrhage on the nasal side of 
the right optic disk and that both disks showed blurring and erythema. On July 
17 it was reported that P. tularensis had been recovered from the second guinea 
pig, which had received an injection of spinal fluid on June 16. On July 19 
another lumbar puncture was made for the purpose of obtaining fluid for guinea 
pig inoculation. The cerebrospinal fluid pressure on this date was 170 mm. of 
cerebrospinal fluid, with no subarachnoid block. Without acid there were 190 
cells and with acid 160 cells per cubic millimeter. The total protein value was 
400 mg. per hundred cubic centimeters. Guinea pig inoculation following the 
treatment with antitularemia serum gave negative results for P. tularensis. 

The patient was discharged from the hospital July 26, 1941. At that time 
she was feeling fairly well and had begun to gain weight. She was able to 
move the toes of both feet, and the left knee jerk had returned. Her general 
nutritional state was still poor, and it was recommended that considerable attention 
be devoted to improving this condition after her discharge from the hospital. 

On Nov. 4, 1946, the patient, now 23, was readmitted to Barnes Hospital with 
the complaint of weakness of her arms and inability to maintain her balance. 
After her discharge from the hospital in 1941, she had continued to improve and 


426 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


had commenced work in the kitchen of the convalescent home. In the autumn 
of 1945 she had an episode of nausea and vomiting, with generalized weakness, 
which lasted two months. For about six months prior to this admission she had 
noticed progressive weakness of her hands and arms and progressively increased 
difficulty in walking. At times she also had a dull aching pain in the back of her 
neck. Since about August 1946 she had been unable to button her clothes or 
perform other fine movements with her hands. She stated that at no time during 
her more recent manifestations had she been aware that she had any fever. 

On admission she was observed to be rather frail and pale; she appeared 
small for her stated age and somewhat immature. Her oral temperature was 
37.0 C. (98.6 F.), her pulse rate 82 and her respiratory rate 20, per minute. Her 
blood pressure was 108 systolic and 80 diastolic. There was a spastic paraplegic 
type of gait, with a wide base and moderate ataxia. Her speech was somewhat 
slurred and thick. There was generalized weakness in all four extremities, severest 
in the arms and shoulder girdle. No disturbance of pain, temperature or touch 
sensation was noted. Vibratory sensation was diminished bilaterally in the hands 
and feet. Position sense was almost absent in both feet. The deep reflexes were 
all hyperactive, but equal on the two sides, and there was no evidence of clonus. 
Pathologic toe signs were present bilaterally. The abdominal cutaneous reflexes 
were present but diminished. The finger to nose test showed pronounced dysmetria 
in both upper extremities, and the heel to knee test showed a similar condition 
in the lower extremities. Rapid succession movements were performed clumsily 
with either hand. The Romberg sign was elicited, but there was no constancy in 
direction of sway. No abnormalities of the cranial nerves were found except for 
anosmia (which antedated the tularemic infection). Ophthalmoscopic examination 
was not unusual. 

Studies of the blood at the time of admission revealed a red cell count of 4,370,000, 
a hemoglobin content of 12 Gm. per hundred cubic centimeters and a white cell 
count of 6,300, with a normal differential count. Urinalysis and examination of 
the stools revealed nothing abnormal. The Kahn reaction of the blood was 
negative. The sedimentation rate was 1 mm. per minute, uncorrected. Blood 
agglutination reactions for P. tularensis were 4 plus in a 1: 80 dilution, 3 plus in a 
1: 160 dilution, 2 plus in a 1: 320 dilution, 1 plus in a 1: 640 dilution and 0 in a 
1: 1,280 dilution. Roentgenograms of the skull were reported to show no 
abnormality. 

On November 7, the day following admission, a lumbar puncture was attempted ; 
after a few grossly bloody drops of fluid were obtained, the fluid clotted in the 
needle. On November 8 an electroencephalogram showed pronounced irregularity 
in pace and dysrhythmia of moderate amplitude, without focal signs or paroxysmal 
activity. On the next day, a cisternal puncture yielded about 10 cc. of slightly 
xanthrochromic fluid. This fluid contained 97 mg. of total protein and 714 mg. 
of chlorides per hundred cubic centimeters, and the colloidal gold curve was 
5552221000. The cell count with acid was 2 lymphocytes per cubic millimeter. 
The Kolmer-Wassermann rection of the cerebrospinal fluid was negative. After 
withdrawal of thé fluid, 10 cc. of indigo carmine was instilled. Lumbar puncture 
three hours later failed to reveal any dye in the lumbar subarachnoid space. Only 
1 to 2 cc. of blood-tinged xanthochromic fluid was obtained therefrom. The cell 
count with acid was 7 lymphocytes and 2 polymorphonuclear leukocytes per cubic 
millimeter. After about five minutes the fluid clotted in the tube. The fact that 
no dye was found in the lumbar fluid suggested the presence of a complete block 
of the spinal fluid. On November 14 another lumbar puncture was performed, 
using a needle, stopcock and manometer, through which a sterile solution of 
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heparin had been run before the procedure was begun. The initial pressure was 
45 mm. of fluid. Straining produced a rise to 75 mm. and a prompt fall. The 
Tobey-Ayer test showed no response to compression of the jugular vein, indicating 
the presence of a complete block. About 10 cc. of golden brown fluid was obtained. 
The cell count with acid was 20 lymphocytes and 12 polymorphonuclear leukocytes. 
The protein value was 7,600 mg. per hundred cubic centimeters. 

In view of the fact that the patient had shown a considerable progression of 
symptoms over a period of six months and now appeared to have extensive 
adhesive arachnoiditis in the posterior fossa and around the upper portion of the 
spinal cord, due presumably to the antecedent tularemic infection, it was felt that 
the prognosis was very poor. The only therapeutic measure which was considered 
was the administration of streptomycin. The elevation of the sedimentation rate 
and the progression of the disease suggested continued activity of the tularemic 
infection. However, inoculation of guinea pigs with cisternal and of others with 
lumbar fluid failed to produce tularemia. 

Reevaluation of the neurologic status at the onset of treatment with the drug 
revealed no essential change from the time of admission. Streptomycin, 0.75 Gm., 
was given intramuscularly on November 16 and a total daily dose of 1.0 Gm. 
(in eight divided doses) was maintained until November 22, when it was increased 
to 2.0 Gm. daily. On November 24 the patient’s temperature rose to 39.2 C. 
(102.56 F.). She complained of frontal headache and abdominal cramps. This 
episode was thought to be an acute gastrointestinal upset. The temperature was 
normal the following morning but rose again to 38.8 C. (101.8 F.) in the late 
afternoon. At this time it was noted that her abdominal distress had subsided, 
but there was a diffuse, fine, erythematous macular rash over the entire trunk 
and the extremities. On the assumption that this represented sensitivity to the 
drug, streptomycin was discontinued; and by the following morning the tempera- 
ture was normal, the headache had subsided and the rash had almost completely 
faded. A total of 13.5 Gm. of streptomycin was given. 

On Nov. 27, 1946, the patient was released from the hospital. No definite 
change was noted in her neurologic signs at the time of discharge. The diagnosis 
at that time was (1) adhesive, chronic arachnoiditis of the posterior fossa and 
cervical portion of the cord, and (2) erythema toxicum (due to streptomycin). 

The patient was last seen in the clinic on June 11, 1947. There was consid- 
erable subjective improvement in her condition. She had gained in strength and 
was able to return to doing housework. Her manual dexterity was improved 
to the extent that she was able to sew and do embroidery. Six weeks prior to 
this visit she had slipped and sustained Pott’s tracture of the left ankle. The 
plaster cast had been removed only three days previously, making it difficult to 
evaluate her gait and the difference in strength in her lower extremities. 

Examination at this time revealed much less weakness than when the patient 
was last seen in the hospital. There was still considerable weakness in the 
shoulder girdle, and the right shoulder was carried much lower than the left. The 
deep reflexes were all hyperactive, and there was bilateral ankle clonus. There 
was a positive Hoffmann sign bilaterally but no pathologic toe signs. The 
sensory status was now normal except for slight diminution of vibratory sensation 
in the left ankle and moderately impaired proprioceptive sensation in both feet. 
The finger-nose test and rapid succession movements, which she had previously 
done clumsily, were now fairly well performed with either hand. Results of 
examination of the cranial nerves were not remarkable except for transient 
nystagmus on right lateral gaze. 
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COMMENT 


Involvement of the central nervous system in the course of tularemia 
is probably commoner than is usually thought. However, acute and 
chronic meningeal reactions are relatively rare. In the acute stage 
of the disease, delirium and confusion are frequently observed, and 
there is occasionally loss of consciousness. The psychic disturbance 
is characterized by pronounced depressive features. The patient is 
lethargic, apathetic and drowsy. There is a tendency to ease of 
fatigue and a lack of response to normal emotional excitation. Occa- 
sionally a patient is observed with an acute psychosis of the type seen 
in other infectious diseases. The symptoms are then usually transient, 
and, though the course may be stormy, they disappear after the second 
week of the disease. 

According to Drobinskiy,® who reviewed a large series of cases 
seen on the Eastern front during World War II, it is not uncommon 
to see neuralgia, neuritis and radiculitis appearing in from three weeks 
to two months after the onset of the infection. These complications 
are often accompanied with a return of fever, which usually lasts from 
four to six days. The development of polyneuritis or polyradiculitis 
reaches its peak in from two to three weeks, and the duration of symp- 
toms is from two to four months. All the cases are characterized by 
pain, hyperesthesia over the affected limbs and a rapidly developing, 
symmetrically atrophic paralysis. In his series, 5 patients with acute 
myelitis, resembling transverse myelitis, were seen. Four of these 
recovered slowly over a period of six to eight months, and in the case 
of the patient who died the diagnosis was confirmed by the pathologist. 

Drobinskiy stated that typical symptoms of meningitis (acute rigid- 
ity, vomiting, strongly positive Kernig and Brudzinski signs) were 
seen in 28 cases. Lumbar puncture in these cases invariably revealed 
a turbid fluid (200 to 500 cells per hundred cubic centimeters, under 
increased pressure). In none of his cases, however, was the diagnosis 
confirmed by isolation of the organisms from the cerebrospinal fluid, 
by smear, culture or animal inoculation. In 5 of the 28 cases, other 
symptoms of involvement of the central nervous system were noted. 
Autopsy performed on these 28 cases revealed in almost every instance 
a basilar meningitis with lesions consistent with the diagnosis of 
tularemia. 

The case described in this paper parallels in many respects those 
previously reported. Polyradiculitis developed about three months 
after the onset of the acute infection, associated with headache and a 
moderate meningeal reaction. Lumbar puncture revealed a normal 


9. Drobinskiy, I. R.: Central Nervous System: Changes in Tularemia, Sovet. 
med. (no. 6) 8:15, 1944. 
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pressure, an increased number of cells and elevated protein. In this 
case, organisms were recovered from the spinal fluid by guinea pig 
inoculation on two occasions. The patient recovered after a course 
of antitularemia serum. More than five years later she returned to 
the hospital with arachnoiditis, which produced a complete block of 
the spinal fluid and definite neurologic sequelae. 

The question of the etiologic factor in the arachnoidal lesion 
was raised at that time. Either the primary infection or the intrathecal 
administration of specific antiserum was the factor most likely respon- 
sible. No cases of arachnoiditis due to administration of this type 
of serum by the intrathecal route could be found in the literature. In 
this case the arachnoiditis was primarily in the dorsal and cervical 
regions, while the serum was introduced into the lumbar subarachnoid 
space. It was felt that here the infection, and not the horse serum, 
was the basis of the chronic sequelae. 

The use of antitularemia horse serum has now been almost com- 
pletely supplanted by specific antibiotic therapy in the form of strepto- 
mycin. Streptomycin was given in this case for ten days during the 
last hospitalization. During the ensuing seven months there was slight, 
but not remarkable, improvement in the patient’s condition. In view 
of the fact that here one was dealing with a chronic, and probably 
organized, process, the failure to respond dramatically to antibiotic 
therapy is not surprising. 

This case illustrates the need for prolonged observation of patients 
who recover from tularemic meningitis. 


SUMMARY 

The literature concerning tularemic involvement of the brain and 
meninges is briefly reviewed. 

A case of tularemic meningoencephalitis with polyradiculitis, in 
which recovery occurred, is reported. As far as could be ascertained, 
no comparable case has previously appeared in the literature. 

The occurrence of chronic adhesive arachnoiditis with complete 
cerebrospinal fluid block appearing more than five years after the acute 
infection is a unique feature of this case. 
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NVOLVEMENT of the spinal cord in cases of acute occlusion 

of the coronary arteries is rare. For this reason, we report an 
instance of acute paraplegia and a transverse spinal cord syndrome 
following coronary occlusion, together with the pathologic changes in 
the spinal cord. 

Several cases of damage to the spinal cord secondary to heart 
disease have been reported,’ but the lesions have chiefly been due to 
infected emboli in patients with bacterial endocarditis. That changes 
in the spinal cord following occlusion of the coronary vessels may 
occur, however, even without emboli or thrombus formation, was 
postulated by Aring.? He stated that vascular changes may be present 
in the brain or spinal cord and manifest no symptoms until the addition 
of a cardiovascular disorder, the latter further prejudicing the circu- 
lation to the local areas supplied by the already diseased vessels. The 
vessels evidently perform their function, even though diseased, until 
finally a myocardial infarct interferes with the circulation long enough 
to result in softening. However, he cited no specific examples of this 
mechanism in the spinal cord. 


REPORT OF A _ CASE 


History —J. W., an electrical engineer aged 42, was admitted to the Jefferson 
Hospital on Feb. 15, 1941, because of acute pain in the chest and signs and symp- 
toms of heart failure. He was known to have mild diabetes and had a history of 
attacks of thrombophlebitis in the lower extremities, with large varicosities, for 
the past ten years. He had first been seen by Dr. Charles Semisch III two years 
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prior to his admission, when he complained of a burning sensation in his eyes. 
Examination then revealed diabetes, hypertension and hemorrhages in both retinas. 
He had continued under the care of his physician since that time and was able to 
carry on his daily work. 

On the day before his admission to the hospital, at 5:30 a. m., he had onset of 
severe low substernal pain, radiating down his left arm, together with difficulty in 
breathing. This became worse, and on the morning of admission 300 cc. of blood 
was removed by venesection because of his hypertension and % grain (0.032 Gm.) 
of morphine sulfate was given on account of his pain. 

Examination on Admission——The patient was sitting propped up in bed; he 
was ashen gray, severely dyspneic and in great distress. The blood pressure was 


Fig. 1—Thrombosed epidural vessel, with fibroblastic network occluding the 
lumen and beginning recanalization; x 100 


100 systolic and 50 diastolic; the temperature 100 F., the pulse rate 144 and the 
respiratory rate 26. There was an odor of fecal vomiting. Bubbling rales were 
heard over the anterior thoracic wall. The apex was 11 cm. to the left of the 
midsternal line. No abnormal sounds were heard. The extremities showed slight 
edema but no evidence of acute thrombophlebitis. Funduscopic examination revealed 
no hemorrhages or exudates. The arteriovenous ratio was 2:4. There were no 
complaints referable to the lower extremities. The venous pressure was 11 cm.; 
chemical studies of the blood showed 44 mg. of nonprotein nitrogen and 162 mg. of 
sugar, per hundred cubic centimeters, and the urine gave a 4 plus reaction for albu- 
min. An electrocardiogram showed the classic pattern of an acute occlusion of the 
anterior coronary artery. 


Neurologic Status and Course of Illness——At 6 a. m. on the day after admission 
the patient complained of paralysis of the lower extremities, which began with 
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pain in the left leg. The night nurse reported inability to get the blood pressure 
in either leg. He was seen that day by one of us (B.J.A.), and the following 
neurologic findings were recorded: The pupils were small and regular and reacted 
promptly to light and in accommodation. The optic disks were well defined. 
There was an advanced degree of sclerosis with tortuosity of the retinal arteries. 
The visual fields were full. The corneal reflexes were active. Ocular movements 
were full. There was no weakness of the face, palate or tongue. Power was good 
in both arms. The biceps and triceps reflexes were greatly decreased. There was 
no ataxia or tremor. There was complete flaccid paralysis of the legs. The patellar 
and achilles reflexes were absent. The Babinski sign was elicited bilaterally. 
Touch, pain and vibration sensibility were lost to the fifth thoracic segment. Heat 
and cold sensations were lost to the third thoracic level. Position sense was lost 
in the toes and feet. Testicular sensation was absent. 

The patient had no control of the bowel or bladder, and a severe decubitis ulcer 
developed. He seemed to improve somewhat from his cardiac condition, but the 
paralysis persisted. On the eighth day after onset of the paralysis the patient 


Fig. 2.—Cross section of the spinal cord at the fifth thoracic segment, showing 
loss of architecture and advanced softening; x 7. 


complained of pain in the midline at the level of the second thoracic vertebra 
when he moved. He improved no further, the course was progressively downhill ; 
an ascending infection of the urinary tract developed, and he became semicomatose, 
with a temperature of 104 F. and rapid pulse. The hyperthermia persisted, and 
the patient died two days later, twenty-four days after the onset of his paralysis. 

The erythrocyte count varied from 2,400,000 to 4,700,000, and the leukocyte 
count, from 9,400 to 26,000. The Wassermann reaction of the blood was negative. 
There was persistent albuminuria, and the urine was loaded with pus cells for 
twelve days before his death. 


Necropsy.—Permission was obtained for examination of the thoracic portion 
of the spinal cord only. Grossly, the specimen consisted of a piece of the spinal 
cord between the seventh thoracic segment and the lumbar region. Cross sections 
at each segment revealed diffuse softening in numerous areas from the fifth to 
the ninth thoracic segment. Grossly, the white matter appeared most affected. 
The lesions were most extensive on the left side, but at a number of levels the 
involvement was bilateral, and at the fifth and sixth thoracic levels the architecture 
of the cord was completely destroyed. A number of small vessels about the 
softened cord were distended with blood, but no definite thrombosis was noted. 
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Microscopic Examination—There was fibrous thickening of the dura, which 
was uniformly distributed, but the meninges were not adherent to the spinal cord 
(fig. 2). There was no evidence of inflammation or hemorrhage in the meninges. 
The epidural vessels showed intimal proliferation with occasional sclerotic plaques 
(fig. 4). One epidural vein appeared thrombosed, with a network of fibroblasts 
across its lumen (fig. 1) and with beginning recanalization. There was no leuko- 
cytic infiltration of the vascular wall. Several of the other epidural veins were 
completely filled with polymorphonuclear cells, but no pathologic alterations were 
noted. The spinal and intraspinal vessels were patent but showed moderate 
intimal thickening. Several were engorged with red blood cells, but there was 
no evidence of thrombosis or inflammation in these vessels. The architecture of 


Fig. 3—Destruction of both the white and the gray matter, as seen in cross 
section of the spinal cord between the fifth and the sixth thoracic segment; x 15. 


the spinal cord was extremely distorted (fig. 2) from the fifth to the ninth thoracic 
segment, both the gray and the white matter being involved. At the fifth and 
sixth thoracic level there was practically complete dissolution of the cord (fig. 3). 
The white matter was almost entirely replaced with compound granular cor- 
puscles, the remaining fibers showing pronounced swelling and fragmentation of 
the myelin sheaths with eccentric placement of the axis-cylinders. Vacuolations 
of various sizes were numerous throughout the cord (fig. 5), both in the gray 
and in the white matter, but more especially in the white matter. Longitudinal 
sections stained by the Bielschowsky method disclosed a notable decrease in the 
number of nerve fibers and clubbing and fragmentation of the remaining fibers 
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(fig. 7). Stains for fat showed numerous phagocytes loaded with fat globules in 
and near the softened areas. The gray matter at this level was also greatly 
affected. The ganglion cells were greatly decreased, and those remaining showed 
swelling and chromatolysis, with nuclei missing in many and eccentrically placed 
in others (fig. 6). There was little reaction in the interstitial cells except for 
the generalized decrease in number. The blood vessels in the gray matter showed 
moderate intimal thickening. These changes were present to a lesser degree in 
the other portions of the spinal cord involved. There was no inflammation or 
hemorrhage within the spinal cord. 


COM MENT 


Embolism involving the spinal cord is not only rare but difficult 
to prove. Aside from such disorders as caisson disease, the condition 


Fig. 4.—Intimal thickening with narrowing of the lumen of an epidural vessel ; 
100. 


seems to be most commonly associated with heart disease. In view 
of the clinical course and pathologic findings, it appears to be the 
most likely cause of the changes described in this case. Dozzi,* Garvin * 
and Meakins and Eakin * pointed out that emboli may occur in patients 
with thrombosis of the coronary vessels. Dozzi listed a case of myelo- 
malacia of the spinal cord in his series but gave no details. Cerebral 


3. Dozzi, D. L.: Cerebral Embolism as a Complication of Coronary Throm- 
bosis, Am. J. M. Sc. 194:824, 1937. 

4. Garvin, C. F.: Mural Thrombi in the Heart as a Source of Emboli, Am. J. 
M. Sc. 201:412, 1941. 

5. Meakins, J. C., and Eakin, W. W.: Coronary Thrombosis: Clinical and 
Pathological Study, Canad. M. A. J. 26:18, 1932. 
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emboli are commoner than emboli to the spinal cord because of the 
difference in the supply and distribution of blood vessels to the two 
parts of the nervous system.® The circulation of the spinal cord has 
been reviewed by several workers‘ and does not require further eluci- 
dation here. Williamson pointed out, however, that the spinal arteries 
are all small. There are no large arteries, like the middle cerebral, 
coming off more or less directly from one of the great vessels of the 
arch of the aorta. Furthermore, emboli are conveyed to the brain much 
more rarely by the vertebral than by the carotid arteries, and the largest 


Fig. 5.—Destruction of axis-cylinders with vacuolations and hyaline bodies in 
the posterior funiculus of the spinal cord; x 400. 


arteries of the spinal cord, the anterior and posterior spinal vessels, are 
derived from the vertebral arteries. Aside from these arteries, the smaller 
twigs from the intercostal and lumbar arteries are still less likely to 
convey emboli. He added that spinal embolism rarely gives rise to 


6. Williamson, R. T.: Diseases of the Spinal Cord, London, Frowde, Hodder 
& Stoughton, 1908. 

7. Suh, T. H., and Alexander, L.: Vascular System of the Human Spinal 
Cord, Arch. Neurol. & Psychiat. 41:659 (April) 1939. Bolton, B.: Blood Supply 
of the Human Spinal Cord, J. Neurol. & Psychiat. 2:137, 1939. 
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changes in the spinal cord because the anastomosis of the spinal arteries 
on the surface of the cord is so free. He concluded by stating :* 


. . . It must be remembered, however, that the small arteries entering the cord 
are terminal arteries, according to Kadyi, and a few cases have been reported of 
patients suffering from valvular diseases of the heart, who have been suddenly 
attacked with paralysis of the legs. Probably some of these have been cases of 
spinal embolism. 


Gowers * stated that “the occurrence of embolism in the spinal cord 
has not yet been proved, but a few cases are suggestive.” He cited 2 


Fig. 6.—Swelling, chromatolysis and loss of nuclei in the anterior horn cells; 
x 400. 


instances, one that of a young man with mitral regurgitation, who 
had sudden onset of weakness of the right leg, with transient spasm. 
The second was that of a youth aged 16 with chronic mitral disease, 
who was suddenly seized with complete paraplegia, followed by bed- 
sores. He died four months after onset, and the lumbar enlargement 
of the spinal cord was observed to be completely softened, with old 


8. Williamson, R. T.: On the Relation of Diseases of the Spinal Cord to the 
Distribution and Lesions of the Spinal Blood Vessels, London, H. K. Lewis, 1895, 
vol. 2, pp. 161, 263 and 328. 
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coagula in the arteries. Emboli were also noted in the kidney, spleen 
and cerebral cortex. Harrison ‘4 reported the case of a woman aged 42 
who experienced sudden loss of power and sensation in the lower 
extremities. There was a history of an old rheumatic infection. Phys- 
ical examination revealed a cardiac murmur, paralysis of the lower 
limbs with absence of reflexes and loss of sensation below the costal 
margins. The patient was incontinent of urine and feces and died 
thirty-nine days after onset of the paralysis. Necropsy showed old 
ulcerative endocarditis, from the lesions of which gram-positive cocci 
were obtained. The spinal cord showed extensive softening of the 
entire lumbar region. A small embolus was located at the eleventh 
thoracic segment. Sections cut at this level showed central softening 


Fig. 7.—Longitudinal section of the spinal cord, showing clubbing and fragmen- 
tation of nerve fibers; Bielschowsky stain, x 400. 


of the spinal cord, the softening having extended rapidly to a point 
about two segments lower, where there was complete disintegration 
of the entire substance of the spinal cord. Organisms found in the 
neighborhood of the embolus were. similar to those recovered from the 
heart. The author stated the belief that the softening was more wide- 
spread than the area supplied by the plugged vessel and postulated that 
the necrosis was due to the spread of the infection. Paul, cited by 
Wilson,’” reported minute vegetations from aortic endocarditis which 
found their way to spinal arteries. Winkelman and Eckel ** reported 
13 cases of cerebral damage from bacterial endocarditis, in only 1 of 
which the spinal cord was involved. They reported the same kind of 
vascular changes here as in the brain, namely, thickening of the walls, 
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hyalinization and infiltration of many polymorphonuclear cells in the 
vessel walls, small areas of degeneration and occasional focal collections 
of glia cells, not unlike those observed in the brain in other cases. 
Diamond ** cited 12 cases of emboli to the brain complicating endo- 
carditis. In 1 of them, that of a Negro boy of 8 years with a history 
of rheumatism, who came into the hospital complaining of headaches, 
respiratory difficulties and pains in both shoulders and the neck, necropsy 
revealed glial clusters, which appeared as stellate and syncytial forma- 
tions, in the cervical portion of the spinal cord. No mention was made 
of the blood vessels of the spinal cord, but thrombi were observed in 
the cerebral vessels. Kimmelsteil ® stated that any kind of endocarditis 
may produce lesions of the brain and spinal cord but cited no specific 
cases. Wendt '” described a case in which fragments of a clot from 
thrombosed hypogastric veins passed through an open foramen ovale 
and lodged in the cervical portion of the spinal cord. 

Thrombosis of the vessels of the spinal cord, according to William- 
son,® is more likely to occur than embolism because of anatomic pecu- 
liarities. The arteries of the spinal cord are small and narrow and 
have a long, tortuous course, especially in the lower portion of the 
cord. The free anastomosis on the surface of the cord, the consequent 
low blood pressure and the probable slowness of current all predispose 
to thrombosis. Then, again, the tortuous network of veins which sur- 
rounds the spinal cord and dura mater probably gives rise to slowness 
of the blood current and thus facilitates thrombosis. A thrombus in 
the aorta or a dissecting aneurysm of the aorta is capable of interrupting 
the entire blood supply to the spinal cord, and thus cause paralysis. 
Dragescu and Petrescu '® reviewed the cases of paraplegia occurring 
with aortic thrombosis. Of 37 cases with aortic obstruction, paraplegia 
developed in only 7, the causes of thrombosis including syphilis, arterio- 
sclerosis, typhus and embolism. In 50 per cent of the cases onset was 
with pain in the lower portion of the abdomen or the lumbar or renal 
region. Reitter’® reported a case of softening of the cord from the 
sixth thoracic segment to the conus terminalis which resulted from 
a dissecting aneurysm of the aorta. 

Although complications referable to the spinal cord are rare in cases 
of coronary thrombosis, the probabilities favor a direct relation between 
the cardiac disorder and the disease of the spinal cord. Two other 
possibilities which require serious consideration as etiologic factors are 
arteriosclerosis and diabetes. Although changes in the spinal cord have 


9. Kimmelsteil, P.: Ueber Viridans Encephalitis bei Endocarditis lenta, Beitr. 
z. path. Anat. u. z. allg. Path. 79:39, 1928. 

10. Cited by Tureen, L.: Circulation of the Spinal Cord and Effect of Vascular 
Occlusion, in Circulation of Brain and Spinal Cord, A. Research Nerv. & Ment. 
Dis., Proc. (1937) 18:394, 1938. 
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been recorded with these conditions, they probably had no part in the 
present case. The consensus with regard to arteriosclerotic myelopathy, 
as described by Keschner and Davison,"' Zeitlin and Lichtenstein,’ 
Heinlein and Selbach ** and others * is that the condition is usually 
slow in onset, frequently patchy and diffuse in distribution and rarely 
causes a transverse lesion. While the results of Woltman’s** studies 
on diabetes and observations in the case reported by Ruhberg and 
Noble '® resemble our findings to some degree, the probabilities do not 
favor the role of diabetes in this case, since the disease was not pro- 
nounced. The thrombophlebitis had been quiescent for some time 
prior to the present illness and can be ruled out as a possible source 
of emboli to the spinal cord. 

Finally, the decrease in blood flow due to cardiac failure as a cause 
of change in the spinal cord should be considered. Weiss and Davis '* 
stated that the significance of cardiac decompensation with slow blood 
flow in the development of thrombosis of the coronary, cerebral and 
visceral arteries is fairly well established. Of 5,215 autopsies, rheu- 
matic heart disease was observed in 164, and lesions of the brain 
were encountered in 28, but no mention was made of the spinal cord. 


SUM MARY 


A case is reported of acute paraplegia with a sensory level at the 
third to the fifth thoracic segment, following occlusion of the coronary 
arteries. Pathologic examination of the cord showed several areas 
of softening with almost complete dissolution at the fifth and sixth 
thoracic segments. One epidural vein appeared thrombosed, with 
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fibroblasts occluding the lumen and beginning recanalization. It was 
impossible to say whether this was sufficient to produce the changes 
in the spinal cord, but multiple embolism, which is the commonest 
factor in damage to the spinal cord secondary to heart disease, is the 
most likely cause of the changes described in this case. Several other 
possibilities are considered. Arteriosclerosis and diabetes can be excluded 
as causes of the lesions in the spinal cord. Circulatory insufficiency could 
explain the findings in the present case, but it is difficult to understand 
why the spinal condition does not occur more frequently. 


111 North Forty-Ninth Street (39). 


LAMELLAR ATROPHY OF THE PURKINJE CELLS 
FOLLOWING HEAT STROKE 


Report of a Case 


LIEUTENANT COLONEL LEO KRAINER 
POONA, INDIA 


URVIVORS of an attack of heat stroke present occasionally a 

severe cerebellar syndrome; the clinical signs—ataxia, dysarthria 
and hypotony—are well known; not so the pathologic changes. — 

Freeman and Dumoff? examined sections of the cerebellum of a 
patient who died twenty-four hours after onset of a severe heat stroke 
without regaining consciousness. They noted extensive involvement 
of the Purkinje cells, ‘“‘many being absent and the rest in a state of 
coagulation necrosis” and stated the belief that the destruction of 
Purkinje cells “is the most permanent and significant pathologic change 
in cases of cerebellar syndrome following hyperpyrexia.”’ 

The case to be described here appears to be the second one recorded 
in which this type of cerebellar change has been recognized; in this 
case, unlike that reported by Freeman and Dumoff, the atrophy of the 
Purkinje cells was practically complete. 


REPORT OF A CASE 


Fusilier A. S., a European aged 33, was admitted to the British Military 
Hospital, Delhi, India, on July 24, 1945 with fever and malaise of sudden onset; 
his temperature was 104 F. He gave no history of rigor, and blood smears 
showed no malarial parasites. Routine treatment for fever lowered the temperature 
somewhat, but toward midnight the patient was found unconscious, with a tempera- 
ture of 109.6 F., and was transferred to the cool room in a state of coma; within 
forty-five minutes the temperature had fallen to 103 F.; the patient then became 
restless and exhibited clonic spasms of the arms and face. Examination revealed 
that the pupils were rather small and reacted sluggishly to light; the Babinski 
reflex was elicited, and respiration was labored and grunting, with periods of 
Cheyne-Stokes rhythm. The patient received intravenous injections of quinine. 

The following day the patient was still unconscious, remaining so until his death, 
on August 12. The temperature rose again to 107 F. and the pulse rate to 129 
per minute; the convulsions ceased. Blood smears showed Plasmodium vivax 
gametocytes. On July 26, the patient’s temperature fell to 100 F., but he remained 
unconscious. The deep reflexes were depressed but equal on the two sides; the 


The director of Medical Services of the India Command gave permission 
for the publication of this paper. 

1. Freeman, W., and Dumoff, E.: Cerebellar Syndrome Following Heat 
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Babinski reflex was elicited, and the muscular tone was greatly reduced. There 
were no localizing signs; the fundi were normal. On July 27 the patient 
was able to swallow fluids, but no voluntary movements were noted. Edema 
of cardiac distribution developed. On August 1, the respiratory rate rose 
to 58 and the pulse rate to 120 per minute, and there were crepitant rales 


A, cerebellar lobule, showing complete absence of Punkinje cells; B-D, 
summits of cerebellar folia. 2B is from a case of rabies, shown for comparison; 
C, from a case of autolysis, and D, from a case of heat stroke. 


throughout both lungs. In addition to antimalarial treatment, he received nicotinic 
acid, thiamine chloride and sulfapyridine; he was fed by the Ryle tube. 

The pressure of the cerebrospinal fluid was normal on lumbar puncture; the 
protein content was 30 mg., and the chloride 760 mg., per hundred cubic centi- 
meters, and the cell count was 2 per cubic millimeter. 
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Despite every effort, the patient did not regain consciousness and died on 
August 12, a state of unconsciousness having persisted for nineteen days. 

Autopsy.—General Observations (Station Laboratory, Delhi): Inspection showed 
mild edema of the ankles and the sacral region; a bedsore was present over the 
sacrum. A small amount of free fluid was observed in the pleural cavities. 
The lungs were congested, with patchy areas of consolidation, bronchitis and 
bronchiolitis. The fluid in the pericardial sac was increased; the myocardium 
was pale. A small amount of free fluid was present in the abdominal cavity. 
The findings were otherwise normal. The brain was forwarded for neuro- 
pathologic examination. 

Brain: The cerebral convolutions were moderately flattened. The cerebellum 
was of normal size and presented a pressure cone on each side. 

Histologic examination of the cerebellum revealed almost complete loss of 
the Purkinje cell layer, only a few being still visible, and these were pyknotic 
and shrunken. The loss of Purkinje cells was practically uniform throughout 
and was as marked at the summit as at the base of the folia (figure). The 
molecular layer was edematous, and the granular layer appeared loosened. The 
white matter was mildly edematous. Two adjacent folia had undergone complete 
sclerosis; folia in the immediate neighborhood showed the Purkinje cells in a 
state of coagulation necrosis (ischemic cell disease). The cells of the dentate 
body had undergone tigrolysis and a probable reduction in numbers. 

Sections of the pons showed a perivascular hemorrhage in the floor of the 
fourth ventricle. Severe edema and autolytic changes were seen in sections of 
the brain stem and cortex, and ameboid neuroglia cells were observed in the 
subcortical white matter. 


COMMENT 


The conclusion reached by Freeman and Dumoff * points to degenera- 
tion of the Purkinje cells as the cause of the cerebellar syndrome fol- 
lowing heat stroke, but the anatomic evidence is incomplete and requires 
confirmation. Coagulation necrosis of the Purkinje cells, described by 
these authors, occurs in various conditions not associated with par- 
oxysmal elevations of temperature; absence of Purkinje cells twenty- 
four hours after the onset of hyperpyrexia might be due to preexistent 
disease or be suggested by variations in density of these cells at the 
summit and the base of the folia. 

Autolysis as an eventual cause of the lamellar atrophy of the 
Purkinje cells was excluded by examination of the cerebellum after 
accidentally and experimentally produced autolysis. Autolysis of the 
granular layer preceded autolysis of the Purkinje cells (figure, C), 
and autolytic changes were more extensive at the base than at the 
summit of the folia and lobules. The degeneration of the Purkinje 
cells in the present case of hyperpyrexia was diffuse and practically 
uniform throughout; the granular layer was better preserved than the 
Purkinje cells (figure D). 

Brouwer,? cited by Freeman and Dumoff, observed hemiatrophy 
of the cerebellum in a man who died while working in an overheated 


2. Brouwer, B.: Ueber Hemiatrophia neocerebellaris, Arch. f. Psychiat. 
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bakery. There is little doubt that the cerebellar lesion was preexistent. 
Attention was given to the possibility that the “lamellar atrophy” of 
the Purkinje cells described here was also preexistent, implying a 
predisposition of persons with cerebellar degeneration to heat stroke. 
The degeneration of the Purkinje cells in intracerebellar sclerosis is 
slowly progressive, various areas of the cerebellar cortex presenting 
different stages; there are in addition, gross atrophy and sclerosis of the 
cerebellum. As already stated, the degeneration of the Purkinje cells 
in the present case was diffuse and practically uniform throughout ; 
this distribution, and the absence of gross atrophy, indicate its recent 
origin. Considering these features, as well as the absence of any history 
of cerebellar ataxia, it is thought that preexistent intracerebellar 
sclerdsis is excluded as a probable cause of the histologic changes. 

Sclerosis of an isolated folium is a fairly common observation; 
it was seen not only in the case described here, but also in the case of 
rabies shown in B of the figure. The degeneration of the Purkinje 
cells observed here might be the result of cerebral malaria. Rigdon and 
Fletcher * noted degeneration of the Purkinje cells in the cerebellum of 
a patient with cerebral malaria and reproduced the lesions in experi- 
mental animals. It is my experience from the study of 27 cases of 
fatal cerebral malaria that in any case of protracted coma due to 
cerebral malaria there is direct or indirect evidence of cerebral involve- 
ment, to wit, malarial parasites, pigment or hemorrhage, demyelination 
and granuloma formation. No such change was seen on examination 
of the brain in the present case. 


SUMMARY 
Severe degeneration of the Purkinje cells, producing a picture 
of lamellar atrophy, was observed in the cerebellum of a case of fatal 
hyperpyrexia. The patient survived the hyperpyrexial attack for nine- 
teen days in a state of unconsciousness and coma. 
After a discussion of possible alternative causes, the histologic 
picture is interpreted as an effect of heat stroke. 


Armed Forces Medical College. 
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TONUS OF THE VOLUNTARY ANAL AND URETHRAL 
SPHINCTERS 


HERBERT F. NEWMAN, M.D. 
NEW YORK 


HE TERM “tonus” applied to skeletal muscle is gradually dis- 

appearing from use. Sherrington’s summation at the conclusion 
of the International Neurological Congress in 1931? indicated the 
present day concept of skeletal muscle “tonus’” as purely a simpler 
form of contraction activated largely by proprioceptive reflexes. How- 
ever, the term is still retained with reference to the activity of the 
striated muscles forming the voluntary anal and urethral sphincters. 
In describing the mechanism of defecation, Cowgill* stated that 
“.. . both the internal and external sphincter are normally in tonus.” 
Denny-Brown and Robertson,’ in their study of micturition, stated 
that it is “only when vesical contraction has commenced and has reached 
a degree sufficient to be accompanied by opening of the internal sphincter 
that relaxation of the tone of the external sphincter, sufficient to allow 
the passage of fluid, occurs.” 

Hoefer * showed that the normal striated muscles of the extremity 
at rest receive no nerve impulses, although they maintain the constant 
slight elasticity of live, unstimulated muscle tissue. The problem is 
whether the voluntary sphincters of the anus and urethra in the normal 
human organism are ever at such physiologic rest or whether they are 
always in that state of mild contraction called “tonus.” Mechanical 
myography as a means of exploring this field introduces the artefact 
of experimentally induced stretch reflexes. Langworthy and associates ° 
demonstrated that the resistance of the urethra, i.e., of the voluntary 


From the laboratories of the Beth Israel Hospital. 
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sphincter, increased on mere handling of the animal or on tying in of 
a urethral catheter. Accepting Hoefer’s assumptions that action poten- 
tials can be recorded from striated muscle whenever nerve impulses 
are effective and that these action potentials represent discharges of 
motor units only, my colleagues and I approached the problem from 
the standpoint of the action potentials as the only source of valid 
information on resting striated muscle. 


METHOD 


In the female subject, the levator ani muscle and the voluntary anal sphincter 
are easily palpable. The voluntary urethral sphincter can be identified in a normal 
nullipara by palpation of the anterior vaginal wall while the subject voluntarily 
attempts forcibly to stop the urinary stream. A band of muscle on each side of 
the urethra just distal to the vesical neck can be felt to contract with sufficient 
force that the proximal portion of the urethra may be elevated a distance of 0.5 cm. 


SLIGHT ANAL CONTRACTION 
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Fig. 1—Tracings from anal sphincter, levator ani muscle and urethral sphincter 
during slight urethral and slight anal contraction. 


Coaxial needle electrodes of the type described by Adrian and Bronk ® were 
inserted into these muscles through the unanesthetized perineum, and a recording 
of action potentials was secured through a six stage pen-writing oscillograph 
designed by the Electro-Physical Laboratory, New York. Five normal subjects 
were studied. 


RESULTS 


When the subject was at rest in the supine position with extremities 
extended, no spike potentials could be secured for protracted periods 
from any of the three leads. If the subject was uncomfortable, a pro- 
longed period of rest and mental adjustment was necessary before 
all signs of electrical activity disappeared (fig. 1). 

When the subject coughed, a stream of action potentials was 
detected in all three muscles. A similar response was gained on any 


6. Adrian, E. D., and Bronk, D. W.: Discharges of Impulses in Motor Nerve 
Fibres, Impulses in Single Fibres of Phrenic Nerve, J. Physiol. 66:81 (Sept.) 1928. 
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TIGHTEN URETHRAL SPHINCTER 


‘TIGHTEN ANAL SPHINCTER 
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Fig. 2.—Tracings from anal sphincter, levator ani muscle and urethral sphincter 
during voluntary tightening of the sphincters and during coughing. 
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voluntary attempt to increase intra-abdominal pressure by forcibly 
contracting the pelvic muscles, whereas passive increases in pressure 
induced by forcibly pressing on the abdominal wall with the fist induced 
no electrical activity. Any voluntary attempt to tighten independently 
the urethral sphincter, the anal sphincter or muscles constricting the 
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Fig. 3.—Effect of voiding and of voluntary control of voiding on electrical 
activity from the anal and urethral sphincters and the levator ani muscle. 


vagina resulted in strong simultaneous electrical activity from all 
three leads (fig. 2). All these findings could be observed clinically 
by simple palpation of these muscles under the test conditions indicated. 

During active voiding, all signs of electrical activity disappeared. 
Usually voluntary attempts to void were preceded by intermittent 
spasms of all three muscles tested and were so reflected in the electro- 
myogram (fig. 3). 

SUMMARY 

The voluntary sphincters of the urethra and anus are at rest unless 
contracted voluntarily or through proprioceptive or other forms of 
reflex activity. 


165 East Seventy-First Street (21). 


Abstracts from Current Literature 


Epitep spy Dr. BERNARD J. ALPERS 


Meninges and Blood Vessels 


CEREBROSPINAL MENINGITIS IN THE Gotp Coast. M. P. Browne, B. B. Wappy 
and R. W. Tupor, Lancet 1:741 (May 31) 1947. 


The authors report on 9,864 cases of cerebrospinal meningitis observed in 1945, 
with 1,057 deaths, 286 of these being of patients who had received no treatment. 
The disease was virulent, most of the untreated patients dying two to six hours 
after the onset. The epidemic came on during the dry season, when infections of 
the respiratory tract and chapped lips were common and the nights were cold, 
causing people to sleep indoors and close together. 

Sulfanilamide and sulfapyridine were the drugs available; in view of the rapidity 
of the disease, large doses were used, 8 to 9 Gm. being administered during the 
first nine hours. Sulfanilamide was considered the drug of choice, usually restoring 
the temperature to normal in twenty-four hours. Most of the patients were between 
1 and 25 years of age. In addition to the usual signs of meningitis, paralysis of 
the soft palate and fauces was fairly common. Six patients had the full signs 
and symptoms of meningitis without fever. Abortion was fairly common in preg- 
nant women. Sequelae included effusions into joints, paralysis of a limb, mild 
dementia and hydrocephalus. Five patients became reinfected, from six to twenty- 
three days after being discharged as cured from the primary attack. The second 
infections were severer, but except for fatalities in 2 cases, responded normally 
to further sulfonamide therapy. The problems of control and handling of the 
African communities are briefly discussed. Mapow, Philadelphia. 


Diseases of the Brain 


A CLINICOPATHOLOGIC REpoRT ON UNUSUAL CASES OF CHRONIC ENCEPHALITIS. 


Wiuiam R. Rosanorr, J. Neurol., Neurosurg. & Psychiat. 10:61 (May) 
1947. 


Rosanoff reports 3 cases of chronic encephalitis of unknown origin, characterized 
pathologically by widespread involvement of both the gray and the white matter. 

In the first case, that of a 6 year old girl, there developed over a period of nine 
months signs of progressive mental deterioration, frequent falling, hypertonia of 
the legs, absence of the abdominal and achilles reflexes, tremor of the arms, devia- 
tion of the eyes to the left and blurring of the nasal side of the disks. There was 
at times a moderate elevation of temperature, but examination of the spinal fluid 
revealed nothing abnormal. The pathologic changes in the brain consisted of wide- 
spread perivascular infiltration with lymphocytes and plasma cells, proliferation of 
microglia and macroglia, and glial nodules. The changes were severest in the 
cerebral cortex but also involved the white matter, corpus striatum, thalamus, 
substantia nigra, midbrain and pons. A conspicuous feature was the prominent 
diffuse gliosis of the cerebral white matter, in spite of relatively slight demyelination. 

The second case was that of a man aged 30 with dysarthria, pupillary abnor- 
malities, ataxia, spasticity, signs of involvement of the pyramidal tract and 
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incontinence. Repeated serologic and other studies of the spinal fluid gave normal 
results. The pathologic changes in the brain were essentially similar to those in 
case 1 except for a strongly positive iron reaction and relatively severer involve- 
ment of the brain stem than of the cerebral cortex. . 

In the third case, that of a 9 year old boy, there developed over a period of 
four months lapses of consciousness, staggering gait, mental confusion, apraxia, 
weakness of the right side of the face, tremor of the hands, hypertonia of the left 
arm, a Babinski sign on the right and incontinence. Examination of the spinal fluid 
revealed a first zone curve, but other studies, including serologic tests, gave normal 
results. Pathologic examination revealed diffuse inflammatory changes in the 
brain similar to those of the previous cases; in addition, there were scattered focal 
necrotic lesions. 


In the opinion of the author, the first 2 cases resembled the type of leukoencepha- 
litis recently described by van Bogaert. The necrotic lesions in the third case 
suggested a relation to some of the extra-European types of epidemic encephalitis, 


particularly the American equine forms. N. MALAmup, San Francisco. 


WERNICKE’s ENCEPHALOPATHY IN SuRGICAL Practice. H. J. Barrie, Lancet 
2:278 (Aug. 23) 1947. 


Barrie describes the clinical signs, symptoms and autopsy observations in 3 cases 
of Wernicke’s encephalopathy. The patients were admitted to the hospital for 
operation with the diagnosis of pyloric obstruction. The first patient, a woman 
aged 46, had been on a diet of white bread, butter, fried fish and cheese for about 
ten years and for ten days prior to admission had eaten nothing but milk puddings. 
Numbness developed in the legs to the knees; she began to vomit copiously, had 
visual difficulties, and showed mental changes, including confusion and repetitive 
behavior. She was admitted in a semicomatose state, with bilateral ptosis, pinpoint 
pupils, weakness and flaccidity of all the limbs, absence of reflexes and loss of 
appreciation of vibration, pinprick or joint movement of the legs up to the thigh. 
Lumbar puncture revealed a normal state, and the nonprotein nitrogen was 79 mg. 
per hundred cubic centimeters. She ‘died in five days, and autopsy of the brain 
showed numerous petechiae in the upper half of the floor of the fourth ventricle, 
extending around the sylvian aqueduct and in the walls of the third ventricle. The 
lower halves of the corpora mamillaria were rather gelatinous and injected. 
Histologically, there were pericapillary ring and ball hemorrhages, invaded by 
microgliocytes, the oldest lesions having fat phagocytes and hyperplastic vessels, 
surrounded by microglial cells and astrocytes. 

The second patient, a woman aged 63 with a history of periodic attacks of 
vomiting since childhood, had subsisted on a diet of stewed meat, potatoes, 
margarine and brown bread. She was also admitted with the diagnosis of pyloric 
obstruction. Neurologic examination revealed complete flaccidity of all the limbs 
and slight papilledema of the right disk. Despite therapy, including thiamine hydro- 
chloride, she died ten days after admission. Autopsy revealed lesions similar to 
those in the first case. 


The third patient, a woman aged 66, was admitted with the tentative diagnoses 
of carcinoma of the stomach and pyloric obstruction, both of which were confirmed 
at autopsy. Neurologic signs included diplopia, due to bilateral palsy of the 
external rectus muscle, and slight nystagmus. The patient died three days after 
admission, and examination of the brain revealed changes similar to those in the 
first and second cases. 
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The author divides the clinical signs of the disease into two groups—the neuro- 
logic signs, explainable on the basis of the localized lesions, and the mental changes, 
which are more difficult to explain anatomically. The etiologic factor appears to be 
a combination of vitamin deficiency, especially thiamine and other vitamins of the 
B complex, together with a diet high in carbohydrate, the latter requiring thiamine 
for its metabolism. Treatment consists in a diet high in vitamins, especially 
thiamine; and the author cautions that patients with a history of dietary insuffi- 
ciency or prolonged vomiting should be given thiamine chloride, otherwise the high 
carbohydrate diet of the hospital may prove fatal. Mapow, Philadelphia. 


Diseases of the Spinal Cord 


RuptuRED INTERVERTEBRAL DiIsK IN THE CERVICAL REGION. FREDERIC V. 
Kristorr and Guy L. Opom, Arch. Surg. 54:287 (March) 1947. 


Kristoff and Odom discuss the surgical aspects of ruptured cervical disk on the 
basis of 20 personal observations. Rupture of an intervertebral disk in the cervical 
region is practically always due to trauma, even though the causative injury may 
have been slight and in the remote past. Even a small protrusion of the disk may 
produce significant neurologic symptoms and signs, because the neural structures in 
the cervical region are relatively immobile. As a rule, rupture of the disk occurs 
either in the interspace between the fifth and the sixth or the sixth and the seventh 
cervical vertebra. The commoner lateral ruptures of the disk produce a compres- 
sion of the adjacent nerve root (16 cases). The less frequent medially placed, large 
herniations (4 cases) exert pressure on the anterior aspect of the cervical portion 
of the cord, in addition to possible compression of the root. 


Lateral protrusions of the disk are characterized by limitation of movements 
of the neck, especially extension and ipsilateral inclination, and by typical radicular 
pain. In cases of a ruptured disk between the fifth and the sixth cervical vertebra, 
there are pains and paresthesias following the radial side of the arm to the thumb 
and index finger, with slight motor weakness of the deltoid and biceps muscles and 
diminution of the corresponding reflexes. A ruptured disk between the sixth and 
the seventh cervical vertebra gives rise to pain and numbness on the dorsal aspect 
of the arm radiating to the three middle fingers, sensory impairment in the same 
area and loss of the triceps reflex. Roentgenograms of the cervical portion of the 
spine are not pathognomonic but may reveal narrowing of corresponding interspaces 
and intervertebral foramens with localized arthritic changes. The diagnosis of a 
ruptured cervical disk and its location can be accurately made by myelography. 
Lateral rupture of cervical disk has to be differentiated from the following con- 
ditions: cervical arthritis; laminar fractures of the cervical portion of the spine; 
the scalenus anticus syndrome, which may be associated with the ruptured 
disk ; cervical rib or elongated process of the seventh cervical vertebra; subdeltoid 
and subacromial bursitis ; cervical or brachial neuritis on an inflammatory basis, and 
Pancoast’s tumor (pulmonary sulcus tumor). 

Large, medially placed herniations of a cervical disk may produce an incomplete 
transverse syndrome of the cervical portion of the cord, and sometimes a Brown- 
Séquard syndrome as well. Occasionally, spastic paralysis of the lower extremities 
is the outstanding feature; in other cases sensory changes may be of a dissociated 
character, simulating syringomyelia. The radicular symptoms are often not clearcut. 
In the differential diagnosis in these conditions, intramedullary tumor of the spinal 
cord and syringomyelia must be considered. Even with large herniations of the 
intervertebral disk there is only a partial manometric block evident on spinal 
puncture, and the total protein is usually only moderately increased. 
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The surgical treatment of ruptured cervical disk consists in a small interlaminar 
exposure, with little removal of bone. With the laterally placed lesions, the surgical 
results have been excellent; with the large, medial herniations, recovery has not 
been as spectacular and complete. List, Grand Rapids, Mich. 


Sensory DistuRBANCES OCCURRING IN ScIaTICA Due TO INTERVERTEBRAL DISC 
PROTRUSIONS: SOME OBSERVATIONS ON THE FIFTH LUMBAR AND First SACRAL 
DERMATOMES. Murray A. FALconer, Gavin L. GrLascow and Davin S. 
Core, J. Neurol., Neurosurg. & Psychiat. 10:72 (May) 1947. 


Falconer, Glasgow and Cole review their studies of sensory disturbances in 50 
consecutive cases of sciatica due to protrusion of intervertebral disks. In all cases, 
operation revealed extrathecal compression of the nerve roots of either the fifth 
lumbar or the first sacral nerve by protrusion of the fourth or the fifth lumbar 
intervertebral disk, respectively. On sensory examination, it was usually possible 
to outline a constant pattern of sensory disturbances which was characteristic of the 
nerve root involved. In 33 of the 50 cases, the fifth lumbar nerve root was involved, 
with a zone of hypalgesia affecting a single dermatome along the lateral aspect of the 
limb from the buttock to the foot, where the dorsum of the foot, including the three 
middle toes, was involved. Above, it involved the anterolateral aspect of the leg 
and thigh, and less distinctly the upper portion of the buttock. The first sacral 
root supplied a similar area, but it lay more laterally and posteriorly and involved 
the outer border of the foot and the little toe. The two areas showed extensive 
overlapping in the thigh and leg, but this was less prominent in the foot and toes. 
In 3 cases a pronounced area of hyperalgesia in the buttocks was continuous below 
with the typical area of hypalgesia. In 3 cases of severe sciatic pain there were 
extensive sensory changes, called “spreading hypoalgesia”; yet only one protruded 
disk was observed at operation, and all signs and symptoms disappeared after its 
removal. The sensory findings were compared with those produced experimentally 
by blocking a single nerve root and also with those in a traumatic case in which 
definite roots were severed by a bullet. Comparison with the classic dermatome 
charts showed close correspondence for the foot and leg, but the latter rarely 
showed any involvement of the thigh and buttock. The authors stress the frequency 
of hypalgesia, its orderly distribution involving a single dermatome and the extent of 


the disturbances in the thigh and the buttock. N. Matasup, San Francisco. 


Acute ANTERIOR POLIOMYELITIS COMPLICATING PREGNANCY. D. M. W. 
MaxweE Lt and H. Witcox, Lancet 2:353 (Sept. 6) 1947. 


Maxwell and Willcox report the case of a multipara aged 32 who had onset 
of acute anterior poliomyelitis in the sixth month of pregnancy. When first seen at 
that time, she had complete paralysis of the left leg and weakness of the right leg 
and of both arms. The rectus abdominis muscle and other muscles of the trunk 
were also affected. The biceps, supinator and ankle jerks were brisk on both sides. 
The triceps jerk was present bilaterally. The knee jerk was absent. There was 
hyperesthesia of the dorsa of the feet and legs. There were urinary retention and 
inactivity of the bowels. Lumbar puncture revealed a clear fluid, under a pressure 
of 160 mm. of water, with a cell count of 10 lymphocytes per cubic millimeter. 
The protein measured 50 mg., the chloride 692 mg. and the sugar 57 mg., per 
hundred cubic centimeters, and the Pandy reaction was weakly positive. 

The pregnancy was allowed to continue, and the usual therapy for poliomyelitis 
was prescribed. Ten days later the patient began to show improvement. Two 
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months later all arm movements were possible and the legs showed considerable 
recovery of power, but the patient still could not sit up in bed and the abdominal 
muscles were feeble. The patient was carried to term; in labor the cervical os 
dilated slowly, being fully dilated and the head down on the pelvic floor thirteen 
hours after labor began. At this stage the patient was unable to bear down and to 
express the child’s head, so that small outlet forceps had to be used. The child was 
well and healthy and showed no evidence of poliomyelitis. Four months after 
delivery, the mother was able to walk with the aid of a stick and a plaster support 
to the right knee. 


The authors conclude that there is no evidence that interference with pregnancy 
or that cesarean section is ever indicated in cases of poliomyelitis in pregnant 
women except in circumstances which apply equally to all pregnant women. 


Mapow, Philadelphia. 


Peripheral and Cranial Nerves 


THE NEUROMUSCULAR SYSTEM IN RHEUMATOID ARTHRITIS: ELECTROMYOGRAPHIC 
AND HISTOLOGIC OBSERVATIONS. L. R. Morrison, C. L. SHort, A. O. Lupwic 
and R. S. Scuwas, Am. J. M. Sc. 214:33 (July) 1947. 


The authors attempted to determine the basis of neuromuscular alterations in 
cases of rheumatoid arthritis by means of electromyographic tracings and histo- 
logic studies of the central nervous system, the peripheral nerves and the voluntary 
muscles. Electromyographic studies were made in 34 cases, both arm and leg 
muscles being used. Voluntary contractions were normal, and no evidence of 
spasticity (synchronization of motor unit leads and spread of tendon reflexes) was 
obtained in the tracings. Involuntary activity was also studied electromyo- 


graphically. In 50 per cent of the cases regularly recurring diphasic spikes of 
varying rates and amplitudes were recorded; in 2 cases cited there were rates of 
15 to 20 and 6 per second, respectively. There was no apparent relation between 
the presence and absence of this activity and the severity of the disease or the degree 
of muscular wasting. The involuntary activity usually appeared and disappeared 
spontaneously, lasting only a few minutes to an hour or more. At times this 
activity could be found in a localized area of a large muscle, such as the quadriceps. 
In 1 case the activity was found in the as yet uninvolved, asymptomatic, side, but 
the following week pain and early arthritic involvement of the limb developed. 
Similar spontaneous muscular activity has been noted in association with acute 
specific infectious arthritis, joint disability due to fixation, the convalescent stage 
of anterior poliomyelitis, nerve injuries, infectious polyneuritis and lesions of the 
spinal cord. In an attempt to localize the site of origin of the motor discharges, 
peripheral nerves were blocked in 8 cases, and the activity ceased. No further 
efforts at localization were made. The involuntary activity was not intensified by 
neostigmine. Since similar action currents can be picked up in normal subjects who 
produce a gentle muscular contraction, and in cases of nerve injuries in which 
single motor units are functioning, the authors believe it reasonable to assume that 
in cases of rheumatoid arthritis there is often a single motor unit at work in a given 
area, represented by a regular series of spikes in the electromyogram. 

Autopsy was done on 44 patients with rheumatoid arthritis. No specific lesions 
were observed in the brain or the spinal cord; but, as compared with 50 controls, 
the alterations usually attributed to aging were more pronounced. The changes 
in the anterior horn cells consisted largely of three types of degeneration, seen 
especially in the lateral projections: chronic shrinkage, pigmentary atrophy and 
retrograde degeneration, the last type being noted only in the arthritic group. In 
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the peripheral nerves, inflammatory reactions involving the nerve sheaths, the 
myelin sheaths and the axons were seen in 26 of 31 cases. The reaction in the 
perineurium consisted largely of lymphocytes and plasma cells, these appearing 
at times in nodular foci. The axons showed alterations ranging from thickening 
to vacuolation, fragmentation and tortuosity. This disease of the axons of the 
peripheral nerves caused retrograde degeneration in the corresponding nerve cell 
bodies, seen not only in the anterior horn cells but also in the posterior root 
ganglia. 

The alterations of skeletal muscles in 8 of 14 cases included collections of 
lymphocytes and plasma cells and degeneration of the muscle fibers themselves. 
The changes seen in the peripheral nerves and muscles were not specific for 
rheumatoid arthritis but were seen in other conditions, such as dermatomyositis, 
scleroderma and disseminated lupus erythematosus. Mapow, Philadelphia. 


A CLinicaL Stupy oF POSTDIPHTHERITIC PoLYNEURITIS. Roy F. PERKINS and 
Maurice W. Laurer, J. Nerv. & Ment. Dis. 104:59 (July) 1946. 


Before the advent of active immunization and specific treatment, neuritis was a 
relatively common complication of diphtheria. Perkins and Laufer report 21 cases 
of diphtheritic neuritis, 16 of which followed pharyngeal, and 5 cutaneous, diph- 
theria. After an average of twenty-six days from the onset in the pharyngeal 
group and two and one-half months after the onset in the cutaneous group, symp- 
toms of cranial nerve palsy developed. In 15 cases the initial symptom was nasal 
voice, with nasal regurgitation of fluids, and in 14 there was paralysis of accom- 
modation. Diplopia, hoarseness and numbness of the lips were less frequent. After 
a period of several weeks, signs and symptoms of involvement of the peripheral 
nerves appeared in 16 of the 21 cases. Numbness and weakness of the fingers and 
toes first appeared, and these sensations gradually ascended to the level of the mid- 
forearms and knees, respectively. Weakness of all extremities followed shortly 
the sensory symptoms. Objectively, weakness was profound; muscular atrophy 
was present in only 1 case. Muscular tenderness was uncommon, but sensory loss, 
particularly in joint, vibration and stereognostic modalities, was pronounéed. In all 
but 1 case the spinal fluid protein was significantly elevated, with an average level 
of 114 mg. per hundred cubic centimeters. Just as in the Guillain-Barré syndrome, 
albuminocytologic association was present, the cell counts all being within normal 
limits. 

After the peak of symptoms had been reached, there was steady and relatively 
rapid improvement, with complete recovery in an average of eight and one-half 
weeks. 

The authors suggest that the pathologic process is a radiculoneuritis or myelo- 
radiculoneuritis, rather than a peripheral neuritis. 

Cuoporr, Washington, D. C. 


Compression NEuRITIS oF BorH MEDIAN NERVES IN THE CARPAL TUNNEL: 
SurcicAL DECOMPRESSION; Derormity oF NECK; SPRENGEL 
SHouLpeR. W. Russet Brain and A. Dickson Wricut, Proc. Roy. Soc. 
Med. 40:82 (Dec.) 1946. 


In the discussion of a case with the combination of syndromes indicated in the 
title, Brain recalled that a predominantly motor symptom complex might develop 
with compression of the whole median nerve, such as might occur in the carpal 
tunnel. Relief can be obtained by exposure of the swollen, compressed nerve and 
incision of the carpal ligament. The condition is to be differentiated chiefly from 
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the costoclavicular syndrome, in which, though partial thenar atrophy may occur, 
sensory disturbances over the thumb and index fingers are extremely rare, and in 
which it is not unusual to demonstrate vascular changes. 

Berry, Philadelphia. 


ETIOLOGY AND TREATMENT OF 1s KNown aS RHEUMATIC FACIAL 
ParaLysis. E. BercstrOm, Acta oto-laryng. 34:541 (Nov.-Dec.) 1946. 


Bergstr6m says that until recently the treatment of rheumatic facial paralysis, 
commonly called Bell’s palsy, has consisted almost exclusively of simple physical 
treatments. However, since paresis and contracture, or even total paralysis, may 
develop after this conservative treatment, surgical measures are now being resorted 
to. A woman aged 35, who had had facial paralysis of the peripheral type on the 
right side for fifteen years, was cured by surgical intervention. In the course of a 
decompression operation, a section of the facial canal was observed to be contracted, 
which condition is assumed to have contributed to the paralysis. The author thinks 
that, since spontaneous healing takes place in most cases, operation should not be 
considered until four months has elapsed without signs of improvement. 


J. A. M.A. 
Treatment, Neurosurgery 


ParTIAL Excision OF THE Motor CorTEX IN TREATMENT OF JACKSONIAN CON- 
VULSIONS. Cops PitcHER, W. F. MeacHaAm and T. J. Horpsroox, Arch. 
Surg. 54:633 (June) 1947. 


The authors believe that in selected cases of jacksonian convulsions cortical 
excision is of real therapeutic value. The operation was performed on 41 patients 
with a long history of jacksonian seizures; all patients with gross pathologic 
conditions, such as neoplasms, scars or congenital lesions, were excluded. The 
patients were predominantly children or young adults; most commonly the 
seizures started in the upper extremity. 

The surgical procedure consisted in an osteoplastic craniotomy performed 
with the use of local anesthesia. The motor area was identified by unipolar 
stimulation with a 60 cycle current of 0 to 8 volts. The irritable focus could 
often be stimulated by unusual low currents and a typical attack elicited with 
a current which in the adjacent area produced only conventional local motor 
responses. Then the focus was removed piecemeal by subpial resection, the 
cortical vessels being carefully preserved. 

In nearly half the patients microscopic examination revealed thickening of the 
pia-arachnoid and gliosis. Observation on the remainder showed no histologic 
changes. Immediately after operation, the affected limb showed flaccid paralysis 
with loss of reflexes, but within a few weeks motor power returned and the 
reflexes increased. In some instances, a few convulsive attacks occurred in the 
early postoperative period, but this had no unfavorable prognostic significance. 
The residual paresis usually either was minimal (17 patients) or cleared up 
completely (15 patients). Only 3 patients kept a paresis of moderate degree, and 
1 had a severe permanent hemiplegia. Occasionally, minor and transient sensory 
changes were observed. There were 2 operative deaths. Eight patients (19.5 
per cent) were completely relieved of convulsions (observation period of over two 
years). The condition of 12 patients (29.2 per cent) was greatly improved, i. e., 
they had only rare attacks. Nine patients (21.9 per cent) had a lesser degree of 
improvement, with their attacks reduced in frequency and severity. Eight patients 
(19.5 per cent) showed no improvement, and 3 subsequently died. 


List, Grand Rapids, Mich. 
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Tue EFrrect or STREPTOMYCIN ON THE PATHOLOGY OF GENERALIZED MILIARY AND 
MENINGEAL TUBERCULOSIS. A. H. BaGGENSToss, W. H. FetpMAN and H. C. 
HinsHaw, Proc. Staff Meet., Mayo Clin. 22:265 (July 9) 1947. 


The authors report 4 cases of fatal miliary and meningeal tuberculosis treated 
with streptomycin in which the histologic signs of healing were unusually prominent. 
Evidence of regression and healing, the latter manifested by fibrosis and hyaliniza- 
tion and the absence of caseation in the miliary tubercles, was obtained in the liver, 
lungs and spleen. The regressive changes did not follow the usual pattern of 
encapsulation of a cellular or caseous central mass, but represented a diffuse, even 
fibrosis of the entire lesion; these regressive changes resulted in irregular fibrotic 
scars. There were no histologic signs of regression in the lesions of the primary 
complex in the lungs and hilar nodes or in the hematogenous lesions of the kidneys, 
prostate gland, adrenal glands, bladder or brain. 

Histologic examination of the central nervous system in each of the 4 cases 
revealed in the first case extensive organizing tuberculous meningitis with a number 
of small infarcts; in the second case mild chronic meningitis without tubercles on 
the surface, but with active, caseating tuberculous lesions deep in the sulci of the 
cerebrum involving the meninges and the adjacent portion of the brain, and in 
the last two instances, active, widespread tuberculous lesions throughout the brain 
without evidence of tuberculous meningitis. 

There was complete absence of streptomycin from the brain despite its presence 
in significant concentration in the spinal fluid. The authors believe that this obser- 
vation explains the lesions within the brain in the absence of meningitis in the last 
3 cases. In another series of cases of tuberculous meningitis treatment with both 
parenteral and intrathecal administration of streptomycin apparently yielded 


superior results. FRANKEL, Philadelphia. 


Tue Carotip Sinus SyNDROME: ITs SuRGICAL TREATMENT. R. B. CatTreLt and 
M. L. We tcu, Surgery 22:59 (July) 1947. 


Cattell and Welch review their experiences in 3 cases of the carotid sinus syn- 
drome in which surgical treatment was successfully carried out. The operation to 
denervate the carotid sinus consists in stripping the common, internal and external 
carotid arteries at the bifurcation, sectioning the nerves of the carotid sinus and 
removing the intercarotid tissue. They believe that this treatment is indicated in 
cases in which the symptoms are severe and incapacitating, thus preventing the 
patient from carrying out his usual occupation; in cases in which medical therapy 
has been unsuccessful, and, usually, in cases in which the mixed or cerebral type of 
response to stimulation of the carotid sinus is present. 

FRANKEL, Philadelphia. 


TREATMENT OF CAUSALGIA ARISING FROM GUNSHOT WoUNDS OF THE PERIPHERAL 
Nerves. N. E. FREEMAN, Surgery 22:68 (July) 1947. 


Freeman reports his experiences with 114 cases of causalgia in Chinese soldiers ; 
these cases were selected from a series of 2,167 cases of gunshot wounds of the 
extremities. The diagnosis was made on the basis of the relief of pain by the para- 
vertebral injection of procaine hydrochloride. The author concludes that only mild 
causalgia responds to sympathetic block by paravertebral injection of procaine. 
Preganglionic sympathectomy for pain in the upper extremity in 2 cases was 
followed by the return of pain after a week of relief. Ganglionectomy for pain 
in the upper extremity was completely successful in 2 of 4 cases. Constant and 
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complete relief from pain was obtained by means of ganglionectomy combined with 
periarterial sympathectomy; in cases of a long-standing condition the functional 
results were poor because of secondary fibrotic changes in the soft tissues of the 
hand. Early radical sympathectomy prevented the development of secondary 
changes; the patients were free of pain, but the paralyses associated with the nerve 
lesions persisted, Early reparative surgical measures, within three weeks of the 
initial injury, followed by one or two paravertebral injections of procaine, were 
used in 4 cases, with complete relief from pain and prevention of secondary con- 
tractures. Freeman concludes that early relief of pain is essential to prevent the 
development of changes in the soft tissues; this relief can best be obtained by early 
reparative procedures, followed, when necessary, by paravertebral injections of 
procaine. Radical sympathectomy should be reserved for those cases in which it is 
impossible to obtain clean healing of the wounds which involve the nerves or in 
which pain persists; sympathectomy should be performed early, before the develop- 


ment of fibrosis and contractures. FRANKEL, Philadelphia. 


Experimental Pathology 


VARIATIONS IN PNEUMOENCEPHALOGRAPHIC IMAGES FOLLOWING GENERAL ANES- 


THESIA. J. A. GuHersi, I. Nunziata and E. Peprerra, Prensa méd. argent. 
34:1246 (July 4) 1947. 


The authors noted that ether, chloroform and cyclopropane caused malformation, 
collapse of the ventricles and obliteration of the subarachnoid spaces as a result 
of edema of the brain. They believe these anesthetics should be avoided during 
pneumoencephalography for diagnostic purposes. They noted no alteration of the 
pneumoencephalographic pictures when thiopental sodium U. S. P. (pentothal 
sodium®) was used. They report 8 cases in which encephalographic pictures were 
obtained before and after the use of these anesthetics. Ether caused the severest 
changes in the pneumoencephalographic picture; chloroform had less effect, and 


cyclopropane, the least. N. SavitsKy, New York. 


Congenital Anomalies 


CoNGENITAL DEAFNESS AND OTHER DEFECTS FOLLOWING GERMAN MEASLES IN 
Moruer. Louise A. Hopkins, Am. J. Dis. Child. 72:377 (Oct.) 1946. 


Hopkins suggests that rubella occurring early in pregnancy may be the cause 
of certain cases of congenital deafness that have formerly been unexplained. Ten 
such cases are reported in which the mother had rubella during pregnancy. Two 
cases in which the mother did not have rubella but had another virus disease, 
influenza, and 6 cases in which the mother did not have any virus diseases during 
pregnancy but in which the child exhibited some of the same congenital defects 
are also listed. LAMA 


RUBELLA AS A CAUSE OF CONGENITAL DEAFNESS IN ENGLAND. E. CLAYTON-JONEs, 
Lancet 1:56 (Jan. 11) 1947. 


Congenital defects in children whose mothers had rubella in the early months 
of their pregnancy have been noted since 1941. These have included cataracts, deaf- 
mutism and heart lesions. Clayton-Jones reports the results of an investigation 
made of children in four schools for defective children in England. In one school, 
of a total of 18 deaf children, a history of rubella in the mother was obtained for 8, 
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with a ninth probable, in all cases occurring in the first four months of pregnancy. 
In the other three schools, a maternal history of rubella during pregnancy, again 
all in the first four months, was obtained for 11 of 123 deaf children. 

The 9 cases mentioned first were studied in detail, and the deafness was found 
to be of the inner ear type, bilateral, and usually incomplete. Other findings were 
not remarkable except for a frequent history of difficulty in feeding during infancy. 
One autopsy reported by Carruthers (1945) of a 6% month old infant whose mother 
had rubella in the first month of pregnancy showed total absence of any differentia- 
tion of the primitive cells to form the organ of Corti in the cochlea. The eighth 
nerve and spiral ganglia were well formed, as were the bony and membranous semi- 
circular canals, though the crista showed the same lack of cell differentiation as did 
the organ of Corti. 

Mann (1944) explained the production of these malformations by stating that the 
rubella virus affects the cells of the fetus in active division at the time of the dis- 
ease, while the fully formed organs and quiescent primordia tend to escape. He adds 
that it is necessary to postulate local tissue susceptibility and the development of 
general resistance by the fetus after the third or fourth month. 


Mapow, Philadelphia. 


MALFORMATION OF BRAIN WITH Cystic DISEASE OF INTERNAL ORGANS (GRUBER). 
Ramon I. Latrenpa, Rev. Assoc. méd. argent. 60:751 (Aug. 30) 1946. 


Latienda reports anatomic studies of a newborn child who died a few minutes 
after birth. The child had an occipital meningocele, atrophy of the left cerebral 
cortex, a poorly developed left thalamus, peculiar digitations of the tongue and 
epiglottis, multiple small cysts in both kidneys, an abnormally small bladder, 
hypoplasia of the penis, polydactyly in all four limbs and bilateral clubfoot; the 
cecum and appendix were on the left side, and a patent foramen ovale was present. 
There was abundant connective tissue, which at times compressed the renal tubules. 
There were also a great many newly formed embryonic blood vessels, with an 


occasional interstitial hemorrhage. N. Savirsxy, New York. 


Encephalography, Ventriculography, Roentgenography 


TusercuLous NEcrosIS OF ENTIRE VERTEBRAL Bopy witH NEGATIVE X-Ray 
Finpincs. A. Hetistaprus, Acta orthop. Scandinav. 16:163, 1946. 


Hellstadius reports a case which demonstrates that caseous tuberculosis may 
spread widely through the medullary spaces without conspicuous injury to the 
osseous tissue ensuing, and consequently also without any apparent changes of the 
vertebral body as shown by roentgenograms. In addition, the case proves that 
adjacent intervertebral disks are not necessarily involved despite wide communica- 
tion between the diseased tissue and the disk. This case emphasizes the difficulties 
of roentgen diagnosis of tuberculous spondylitis. 


J. A. M.A. 


Obituaries 


SAMUEL TORREY ORTON, M.D. 
1879-1948 


Dr. Samuel Torrey Orton, president of the American Psychiatric 
Association in 1928-1929, died on Nov. 18, 1948, at the age of 69, of 
complications following a broken hip sustained in a fall at his country 
home six weeks earlier. Although he had been planning to retire and 
spend the winter in California, he had continued his private practice 
up until a few days before his accident. 

The scientific spirit was nurtured in Samuel Orton from boyhood by 
his intimate association with his eminent father, Dr. Edward Orton, 
the first president of Ohio State University and a distinguished geolo- 
gist. He prepared for college under his cousin, Mr. Horace Taft, at 
Watertown, Conn.; received the degree of Bachelor of Arts from Ohio 
State University, of Doctor of Medicine from the University of Pennsyl- 
vania and of Master of Arts from Harvard University. In Boston, he 
came under the influence of Dr. Frank B. Mallory in*pathology and 
Dr. Ernest Southard in neuropathology. His first position was that 
of pathologist to the Columbus State Hospital, and he later served as 
pathologist to St. Ann’s Hospital and as public health officer for 
Anaconda, Mont. ‘This led to over three years of service at the 
Worcester State Hospital, where he developed technical methods of 
study of the brain and became clinical director. Appointment then 
came as scientific director to the department for nervous and mental 
diseases of the Pennsylvania Hospital, in preparation for which he 
spent six months with Alzheimer, in Breslau. From 1919 to 1927 he 
was professor of psychiatry to the University of Iowa; there he directed 
the new psychiatric hospital and organized mental hygiene clinics for 
children, with a mobile unit to serve the rural areas. Here he became 
interested in the reading and writing disabilities of children and hence- 
forth made this his major interest: his Salmon Memorial Lectures in 
1936 were on this subject. In 1927 he came to New York for the rest 
of his life and became professor of neurology and neuropathology at 
the College of Physicians and Surgeons until 1936. From this year on 
he devoted himself to practice in his favorite field of language disabili- 
ties, working under the handicap of peptic ulcers. 

In 1929 he was president of the American Psychiatric Association, 
and in 1932, president of the Association for Research in Nervous and 
Mental Diseases. In 1945 the University of Pennsylvania gave him 
the honorary degree of Doctor of Science. 

He is survived by a son and two daughters—one a physician—and 
his wife, who was also his professional partner. 
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News and Comment 


ANNOUNCEMENT OF FELLOWSHIPS FOR TRAINING IN CHILD 
GUIDANCE CLINIC PSYCHIATRY 


The American Association of Psychiatric Clinics for Children offers fellowships 
for training in child guidance clinic psychiatry. These fellowships are made possible 
financially by the United States Public Health Service and sometimes by local 
funds. In addition, a few communities are offering to finance the training of psychi- 
atrists who will engage to work for them for a given period after their training 
on a contractual basis. The training is for positions in community clinics where 
psychiatrists, psychologists, social workers and others collaborate in the treatment 
of children with emotional illness. 

Most of the fellowships are for two years; some for one. The stipend is in the 
neighborhood of $3,000 for the first year and around $3,600 for the second. The 
awarding of the fellowship for the second year is always dependent on the quality 
of the first years’ work. Prerequisites are graduation from an approved medical 
school, a general internship and two years of approved general psychiatry (and 
personal qualifications essential for such work). 

Opportunity i¢ provided for the fellow to develop his own skills in a well organ- 
ized outpatient service, with the support of a carefully planned training program 
and adequate supervision. The training centers are selected on the basis of stan- 
dards which have been established by the American Association of Psychiatric 
Clinics for Children, and the fellowships are awarded by a committee of this 
organization. 

For further information write to Dr. A. Z. Barhash, executive dssistant, The 
American Association of Psychiatric Clinics for Children, 1790 Broadway (room 
916), New York 19. 


POSTGRADUATE FELLOWSHIPS, NATIONAL FOUNDATION FOR 
INFANTILE PARALYSIS, INC. 


RESEARCH 


Research fellowships are available in virology, orthopedic surgery, pediatrics, 
epidemiology and neurology. ° 

These fellowships are intended to emphasize (1) advanced training in the basic 
sciences as they apply to the particular specialty and to research, and (2) experience 
in research, which need not be immediately related to poliomyelitis. 

Requirements for eligibility are the degree of Doctor of Medicine (or, when 
appropriate, a degree of Doctor of Philosophy); a minimum of two years of 
training on the residency level in the specialized field; presentation of an appro- 
priate program of study and investigation; United States citizenship, and sound 
health, as attested by a physical examination. 


PHYSICAL MEDICINE 


Clinical fellowships are available to physicians who wish to prepare for 
eligibility for certification by the American Board of Physical Medicine. 

Requirements for eligibility are graduation from a class A school of medicine ; 
completion of a rotating internship of not less than one year in a hospital approved 
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by the Council on Medical Education and Hospitals of the American Medical 
Association ; license to practice medicine in one or more states; citizenship in the 
United States; sound health, as attested by a physical examination, and an age 
limit of 40 years. 

PUBLIC HEALTH 


Fellowships are available to physicians for one year of postgraduate study 
leading to the degree of Master of Public Health at a school of public health 
approved by the American Public Health Association. 

Requirements for eligibility are graduation from a class A school of medicine; 
completion of an internship of not less than one year in a hospital approved by the 
Council on Medical Education and Hospitals of the American Medical Association ; 
license to practice medicine in one or more states; citizenship in the United States, 
and sound health, as attested by a physical examination. 

Application may be made to the National Foundation for Infantile Paralysis, 
120 Broadway, New York 5, at any time during the year. Selection of candidates 
will be made on a competitive basis by committees composed of specialists in each 
field. Awards are based on the individual need of each applicant. 
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Book Reviews 


The Clinical Examination of the Nervous System. By G. H. Monrad- 
Krohn, M.D., F.R.C.P. Eighth Edition. Price, $4.50. Pp. 380. New York: 
Paul B. Hoeber, Inc., 1947. 


This work of the leading Norwegian neurologist, published in Norway in 1914 
and translated into French and English, has had great success. This is the eighth 
English edition. One reviewer (J. A. M. A. 187:754 [June 19] 1948) speaks of 
an “excellent book . . . one of the best on clinical examination in neurology.” 
Another reviewer, Paul Mollaret, the editor of Revue neurologique, says (Rev. 
neurol. 79:145, 1947) that this work is “too classic” to need an introduction. 

It is indeed a good book but contains much that is open to criticism. As a whole, 
the book does not give the impression of a well rounded work and lacks propor- 
tion. The significance of some signs is evaluated in greatest detail, and that of 
others, not at all. This complete lack of evaluation of some signs, tests and 
reflexes, the lack of parallel presentation of normal and pathologic findings, is 
deplorable and reduces the value of the book considerably. It is true even though 
the book is concerned with examination of the nervous system, and not with the 
diagnosis of nervous diseases. The technic of such examination is simple. How 
to evaluate the findings is what the student needs and wants most of all to find in 
such a book. 

The author does not stick to his subject. He digresses far afield into anatomy, 
physiology, pathophysiology, chemistry, orthopedics, psychiatry, therapeutics, 
statistics—even so far as prophylaxis and nursing. Many topics which do not 
belong in such an elementary book are included, such as “peduncular hallucinosis” 
of Lhermitte (page 17), “cutaneo-gastric reflex” (page 192) and posterior cervical 
syndrome of Barré (page 82). Incidentally the correct name of this syndrome, as 
described by Barré in 1925, is “posterior cervical sympathetic.” I must confess that 
I have never examined for the “cutaneo-gastric reflex,” nor have I ever seen this 
syndrome of Barré. 

The “local patriotism” in which the author indulges transgresses by far that 
which is “physiologically” allowable. Norwegian literature is often cited, and, for 
the American reader at any rate, this is not of much value. The student is entitled 
to learn, for instance, about the occurrence of papilledema and of bradycardia in 
cases of brain tumor. But what he actually does learn is their occurrence as 
observed in the clinic of Monrad-Krohn (pages 32, 73). More than two dozen 
times in this little work, there are quotations from articles of “my assistant,” “my 
senior assistant,” “my former senior assistant,’ “my ex-assistant,” “our senior 
assistant neurosurgeon,” of “Dr. X., who has in my clinic shown . . .” Such 
unilateral quotations may have their place in special articles destined for neurologic 
journals, but certainly not in an elementary textbook designed for students and 
practitioners. Subjects on which Monrad-Krohn did special research are given 
undue prominence, completely out of proportion to their significance in the whole 
neurologic picture. Even the uninitiated can discover easily the “pet” subjects of 
the author, such as dissociation of voluntary and emotional innervation of the facial 
muscles (page 54), facial paralysis in leprosy (page 58), the sitting-up test 
(page 122), compass gait (page 127) and the peripheral Babinski sign (page 171). 
On the first subject there are thirteen illustrations! In connection with the last, he 
mentions paralysis of the short flexors—emphasized in his work—four times. 
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It might be mentioned for historical accuracy that the “compass gait,” described 
by Monrad-Krohn (Monrad-Krohn, G. H.: Acta psychiat. et neurol. 4:203, 1929. 
Monrad-Krohn, G. H., and Tellefsen, A.: Norsk. mag. f. legevidensk. 95:292, 
1934), was described in 1913 by Babinski and Weill as déviation angulaire 
spontanée, Compt. rend. Soc. de biol. 74:852, 1913; 75:98, 1913 and shortly after- 
ward by Heyninx (cited by Babinski, J.: Oceuvre scientifique, Paris, Masson & 
Cie, 1934, p. 215). 

On page 5 it is said that in all cases of epilepsy in which there is total amnesia 
for the fit “the hyperventilation, the hydration and the pitressin tests should be 
carried out.” I wonder how many neurologists would subscribe to this. Personally, 
I have committed this sin of omission innumerable times. 

The pathologic pallor of the temporal half of the disk is not “of little practical 
importance” for the diagnosis of multiple sclerosis, as is stated on page 33. Asa 
matter of fact, it is often of considerable importance. 

“The failure of the upper lid to be lowered on looking down” in some cases of 
oculomotor paralysis (page 53) certainly does not favor the assumption that the 
oculomotor nerve participates in the innervation of the orbicularis oculi muscle. 
It is an associated movement between the rectus inferior and the levator palpebrae 
muscle, both being innervated by the oculomotor nerve. 

On page 118 it is stated concerning the Striimpell phenomenon: “On voluntary 
flexion at the knee-joint an involuntary dorsiflexion and supination of the foot 
occurs.” It would be better to call it the “tibialis anterior phenomenon,” and not 
to encumber the minds of the students with proper names. A mere voluntary 
flexion of the knee joint will not produce this phenomenon. Two important points 
are missing in this description: (1) It is necessary to flex the thigh at the hip; (2) 
further, this movement should be performed against resistance by the examiner. 
Striimpell, in his original publications (Deutsche Ztschr. f. Nervenh. 20:436, 1901; 
Neurol. Centralbl. 6:1, 1887), emphasized these two points. This is as valid today 
as it was when it was first written. In my experience, flexion of the knee joint is 
not essential. It is even preferable to examine for this very valuable test with the 
leg extended at the knee joint. 

The author, having discussed associated movements in pyramidal hemiplegia, 
startles the reader with the following statement (page 119): “On the other 
hand, some associated movements, normally present, may be abolished in pyramidal 
lesions.” He offers the platysma sign of Babinski as an example of such an asso- 
ciated movement. However, the contraction of the platysma muscle on opening 
the mouth is not an associated movement, but simply an accessory movement. The 
sign is merely due to the weakness of that muscle on the paretic side. This is seen 
also in cases of peripheral facial palsy, as pointed out by Babinski (Gaz. d. hép., 
May 5 and 8, 1900). The author speaks of the disappearance of pendular move- 
ments of the arms in cases of pyramidal and extrapyramidal lesions. It might be 
worth while to mention that this occurs also in association with cerebellar lesions 
(page 119). 

Monrad-Krohn still speaks of “tendon and periosteal reflexes” (pages 151, 165). 
These terms are now obsolete. There are neither tendon nor periosteal reflexes, 
i. e., reflexes originating in the tendon or in the periosteum, nor can there 
be. These reflexes are all deep muscle reflexes, evoked by stretching the muscle. 

The author himself says that it is most correct physiologically to name the 
reflexes after the principal contracting muscle (page 152), but he does not follow 
his own precepts. On page 155 there is listed the “glabella reflex (supraorbital 
periosteal reflex).” The reviewer (Nervenarzt 3:594, 1930) regrets having 
propagated or introduced the term “glabella reflex.” This reflex is not “glabellar” 
or supraorbital or periosteal. It is a reflex involving the orbicularis oculi muscle. 
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On page 156 is listed “radialis periosteal reflex (supinator jerk).” This is not a 
jerk, but a reflex; further, it is not supinator or periosteal or radialis, but a reflex 
of the brachioradial muscle. On page 157, two reflexes are listed, i. e., the radial 
pronator reflex and the ulnar pronator reflex. They are one and the same reflex. 
It is a mystery why, on the very same page (page 158), the biceps reflex is called 
“reflex” and the triceps reflex “jerk,” and why, on page 360, there are mentioned 
a “biceps jerk” and a “triceps jerk.” There is no such thing as a “periosteal reflex 
of the costal margin” (page 159). This is an abdominal muscle reflex elicited by 
tapping the costal margin and thus stretching the abdominal muscles. It most 
certainly has nothing to do with the periosteum. Monrad-Krohn, who did funda- 
mental research on the abdominal muscle reflexes, knows it only too well. Why, 
then, this obsolete and confusing term, “periosteal reflex of the costal margin”? 
On page 167, the question is raised whether the Chvostek sign “is not a reflex 
phenomenon (tendon or periosteal reflex).” It most certainly is not. 

On page 198, the author speaks of an “hysterical lesion” and differentiates it from 
pyramidal, peripheral and extrapyramidal lesions. To speak of an “hysterical 
lesion” and to contrast it with a pyramidal lesion not only is inappropriate and 
didactically confusing, but is simply unacceptable, and will be violently rejected 
from all sides. The only excuse for such a term is that it may be a gaucherie of 
the translator. The author gives “reflex formulae” not only for the pyramidal, 
peripheral and extrapyramidal lesions, but also for the hysterical lesion. The reflex 
formula for the latter is literally as follows: “(a) Plantar reflex normal. (b) As 
a rule, brisk abdominal reflexes (‘umbilicus chases the pin’); often difference 
between the two sides, with corresponding sensory difference. (c) Brisk tendon 
and periosteal reflexes. (d) No pathological shortening reflex.” Here (b), and 
(c) are particularly instructive. A gross miscarriage of good intentions brings 
here “somatic psychiatry” ad absurdum. The student is taught to make a differ- 
ential diagnosis between hysteria and organic lesion on the basis of the behavior 
of the reflexes!” The mere thought of it would evoke only a hearty laugh from 
every psychiatrist. 

The text could be sharpened by the elimination of such pet fillers as “It has 
to be kept in mind,” “It has to be remembered” (twice on page 146). The plethora 
of proper names should be reduced. Why should the student be told at all, and his 
memory burdened by the information, that when he asks the patient to stand on one 
leg, with his eyes shut, he examines for Fournier’s test (page 204)? The footnotes 
should be deleted or incorporated into the text. “Symptoms” and “signs” should 
not be used interchangeably. It would be better to use “bad,” instead of “evil” 
smell and “evil” taste (page 17). A differentiation between “continuous” and 
“continual” should be made (pages 37, 38) ; in describing Brudzinski’s sign, it would 
be better to say that “passive flexion of the head “evokes” a flexion at the hip and 
knee joints,” rather than “determines.” Deep pressure pain in tabes is not “in 
abeyance” (page 138); it is “abolished” or “absent.” There is no such English 
word as “medicamina” (page 252). To end with a trifle: Torticollis is: masculine; 
therefore, torticollis rheumaticus, not torticollis rheumatica (page 43), although it 
is listed as feminine in Dorland’s “Medical Dictionary.” 


RosperT WARTENBERG, M.D. 


Progress in Neurology and Psychiatry: An Annual Review. Volume III. 
Edited by E. A. Spiegel, M.D. Price, $10. Pp. 661. New York: Grune & 
Stratton, Inc., 1948. 


As in the past two years, this review contains a wealth of new information on 
basic and clinical neurology and psychiatry, again with a definite emphasis on 
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the former, although two new chapters on psychiatry have been added in the present 
volume. Most subjects are well covered by competent authors. In the chapter on 
“Pharmacology of the Nervous System” the reviewer would like to see more 
detailed reports on a variety of new therapeutic drugs, though, admittedly, the field 
is enormous. It would also seem somewhat frustrating to most readers that 
reference to other reviews is made in regard to subjects such as analgesics and 
anticonvulsants. 

The reviewer regrets the change in the listing of references. To the reader who 
tries to get basic first hand information, his knowing the actual title of papers saves 
a great deal of work. 

Editor and contributors should again be encouraged to state critical opinions of, 
rather than to abstract, the literature. 


Human Neuroanatomy. By Oliver S. Strong, Ph.D. and Adolph Elwyn. 
Second edition. Price, $6: Pp. 442. Baltimore: Williams & Wilkins Company, 
1948. 


In the second edition of this excellent textbook, the two chapters on “segmental 
and peripheral innervation” and “the blood supply of the brain” are rewritten. The 
printing and the figures are remarkably clear. The book is considered the first 
choice for the undergraduate teaching of neuroanatomy. 


The Commonsense Psychiatry of Dr. Adolf Meyer: Fifty-Two Selected 
Papers. Edited, with biographical narrative, by Alfred Lief. First Edition. 
Price, $6.50. Pp. 677. New York: McGraw-Hill Book Company, Inc., 1948. 


This volume, composed of a narrative of Meyer’s life, interspersed with 52 of 


his papers, is an attempt by the author, a layman, to fulfil a long-felt need for 
presentation of the life and writings of Dr. Adolf Meyer to the public and to the 
psychiatrists of America. Unfortunately, the narrative is difficult to follow, broken 
up as it is by numerous articles; and Dr. Meyer therefore does not come alive in 
its pages. It is difficult to visualize the great teacher and leader of American 
psychiatry and to know him as a man—a living human being. 

The author has selected 52 of Meyer’s papers from the more than 175 publica- 
tions that flowed from his prolific pen. The choice on the whole is representative 
of Meyer’s writings and teaching, but it completely neglects his writings on neurol- 
ogy, especially his work on aphasia, and it also leaves out his paper on the treat- 
ment of paranoic and paranoid states, which might have been added with profit. 
The papers that are presented, however, provide a good picture of Meyer’s 
thoughts and teachings and allow one to discover the dynamic concept of life in 
which Dr. Meyer so strongly believed; to appreciate his insistence on examining 
man as a functioning unit in his total environment, and his emphasis on psychiatry 
as a study of man and his presentation of psychology in biologic terms. This 
“commonsense” approach (derived from Huxley’s definition of science as “organ- 
ized commonsense”) did much to stabilize American psychiatry and to reintegrate 
it once again in a medical setting. Meyer’s writings on the neurotic constitution 
and on dementia precox especially portray his dynamic concept of psychiatry, and 
they paved the way for the introduction of psychoanalysis to this country. His 
strong interests in mental hygiene, education and social work during his latter 
years raised the general level of psychiatry and psychiatric education in America. 

This book is a welcome addition to the library of anyone interested in psychi- 
atry, psychology, education and social work, since it collects in book form for the 
first time most of the writings of the foremost American psychiatrist. 
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Brief Psychotherapy. By Bertrand S. Frohman, M.D., with the collaboration 
of Evelyn P. Frohman. Price, $4. Pp. 265. Philadelphia: Lea & Febiger, 
1948. 


This book was written for the general practitioner, to acquaint him with the 
various clinical aspects of the neuroses, as well as to give him a working knowledge 
of the manner and means of attacking the neurotic problems as he will find them in 
his everyday practice. 

The author, through personal experience, is convinced of the efficacy of “brief” 
psychotherapy and is a firm believer in the use of every method available to the 
therapeutist in the attack on a problem. He subscribes to no one method or theory 
and particularly rules out freudian psychoanalytic procedures except in very special 
cases. His approach, however, is not a chaotic one. He lays special emphasis on 
“active analysis,” as taught by Stekel, and introduces “general semantics,” as 
formulated by Korzybski. The subjects of shock therapy, hypnoanalysis, narco- 
analysis and narcosynthesis are briefly treated. He defines clearly the place of each. 

This book covers a great deal of ground. As such, it deals briefly with many 
phases of the problem which require thorough study and elaboration. The modern 
trend toward getting patients well rapidly, and in large numbers, carries with it a 
mistaken notion that brief psychotherapy means brief knowledge of the subject. 
The author recognizes this delusion and warns repeatedly that neuroses are best 
left to specialized personnel. However, the case histories presented in this book 
appear too seductively simple to impress the unexperienced reader with the actual 
depth of some of the apparently benign problems. The practitioner’s “insight” into 
a problem is certainly a valuable aid; but in psychiatry, as in general medicine, 
“insight” should be based on thorough knowledge and experience, and not on the 
projection of one’s own emotionally tinged concepts of psychodynamics. 

As “A Handbook for Physicians on the Clinical Aspect of Neurosis,” this book 
is excellent. It covers many subjects and will answer many questions. It will 
enlighten the general practitioner on many aspects of psychotherapy. However, it 
is not much more than a handbook. It will serve as an excellent introduction to a 
highly specialized field. 


Die funktionelle Organisation des vegetativen Nervensystems. By W. R. 
Hess. Price, 18.50 francs. Pp. 226, with 80 illustrations. Basel: Benno 
Schwabe, 1948. 


The famed professor of physiology at the University of Zurich, W. R. Hess, 
known particularly for his experiments on sleep, offers here, in one volume, the 
results of his and his collaborators’ work on the physiology of the brain stem. It 
covers experimental work on animals done over a period of nearly three decades. 
The whole peripheral and central, sympathetic and parasympathetic nervous systems 
were studied. Problems of regulation and coordination of functions are particularly 
stressed. The American literature is adequately considered. The legends of the 
80 instructive illustrations are in German and in English. It is a fundamental 
work, of interest primarily and essentially to physiologists. The book is not easy 
to read; the language is profuse; the style is somewhat “professorial.” Drastic 
condensation would do the book much good. ‘ 


